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Vo. CXXXVL—No. 3530] LONDON: FRIDAY EVENING, AUGUST 24, 1923 [Price One Sumiine ” sa" 
Pee o 
PUBLIC NOTICES PUBLIC NOTICES 
° 1, PATENTS AND DESIGNS ACTS, 1907 AND 1919. 
T=, Director - General, . Notice is Hereby Given that 
15. Belvedere-road, Lambeth, 8.E. 1, Che Engineer ANDRE GINABAT, of 96, Rug Chardon 
RE ES >— | Lagache, Paris, France, a citizen of the Republic. of 
1. WIRE, HARD DRAWN. R WELD. France, SEEKS LEAVE to AMEND the SPECIFICA- 
1. SIRE. BARD DRAWN. COPPER. TION of LETTERS PATENT No. 163.964, granted to 
3. WIRE, TRON, GALVANISED. — > aim tor “* Improvements in or relating to Surface Con. 
=" forms © tainable above. 3334 PRIN P « Particulars of the pespenet 4 Amen set 
H CIPA CONTENTS OF THIS_ ISSUE. forth te the Eustentes | O a (Patenta). 
on ugust, 
cements 


Ww Department. 


TENDERS are REQUIRED for the 
runcases and REMOVAL of the under- 


URPLis CHINERY 
5-TON STATIONARY STEAM NE 
Stothert and Pitt, Bath), slewing with movable ie sib 
20ft.; max. ms, 18ft. 


height of litt 3 
yenuary. 1922, to 10 per cent. overload, 
Boiler, 3ft. Gin. by 7ft. 7in.. working pressure 
80 Ib. per square inch ; passed by M.8.U.A. this year, 
no defects not: 


Now lying at ‘Elphinstone Barracks, Plymo' 
Can be seen any day on application to the CRE. 
8.W.A.. Office, Mount oe Devonport. 
3 of Tender 
veers all ovber information can be obtained from 
the undersignea up to the Sist August, 1923. 





R.E. Stores Office, 
caberend Block, Devonport. 


Assistant Engineer Re- 


QUIRED by the GOVERNMENT of 
we GOLD COAST = Railway Survey for 
tour ef from 12 to 18 months’ service. 
a to £720 a year by supeal fi inere- 
and thence to £920 a year by annual 
of £40. Outfit allowance of £60 on first 
appointment. Field will be 
paid whilst actually 
in the Colony. Free -class passages. 
in England on full salary. Candidates, 
years of age, must be proficient in the use of the 
transit theodolite and level. Must have a knowledge 
of methods of running in curves and other matters 
pertaining to ay location. A thorough know. 
ledge of topography is éssential, best hods of 
obtaining the information and the use to which it is 
appli Must have the ability 4 “> ordinary 
draughting and compiling estimates. 

Apply at once in writing, giving brief outline of 
qualifications and experience ing age. to the 
CROWN AGENTS. FOR THE COLONIES, 4, Mill- 
bank, Westminster, 8.W. 1, quoting M/12.054. 3333 


ee Assistant Engineers Re- 


D for the PUBLIC WORKS 
with prospect of 


UTRE 
DEPARTMENT 
MALAY 
permanency. 
month, rising to 800 dollars a month by annual incre- 








of 
STATES for 


pensionable allowance of 10 per cent. The exchange 
value of the dollar in sterling is at present fxed by 
the Government st 2s. 4d., ites 


vided. Candidates. age 25 
have received a good theoretical 
at a University or = 

the Institution “ot Engineers. or 
pleted articles with civil ‘coder of good 


Rove passed the examination 
of the Institution of Civil Engi 
or science 


training, tA. 
recognised b3 by 


have - 
standing ané and 








of an 
preferred. Must hove 
ex in the 

jon of 

magnitude. 4 knowledge of =e roadmaking and 
y at once by letter, 
giving brief detaite of to 
the CROWN AGENTS 
bank, Westminster, 5.W. . quoting M/12, 156. oe 








(‘ivil Service Commission. 


THCOMING EXAMINATION : 
PROBATIONARY ASSISTANT _ENGI- 
NEE mn the Engineer-in-Chief’s Depart- 
ment of the Post cee | (20-25, with extension 
in sritis ae 27th ey 
te specified is the 1 which a4 
tions cm be received. They must be made on 
to be obtained, with particulars, from the SECRE- 
} « ail Service Commission, Burlington- Customs, 





( lity of Cardiff Education i 
MITTEE. 

THE TECHNICAL COLLEGE. 
PaincipaL ; CHARLES COLE, B.Sc. (Lond.). 
DEPARTMENT OF ENGINEERING. 
Heap or Department: A. W. LOVERIDGE, B.Sc. 
(Eng.), A.R.C.Se. 

SESSION 1923-24. 

(Commencing on TUESDAY, 2nd OCTOBER, 1923). 


The following Courses have been arranged for Engi- 
neering Studente ; i— 
Fr A Years’ Course in Mechanical and Marine 
aginecring jointly with the University College of 
South v= and Monmouthshire. 
» Years’ Course for Apprentices and others 
with fac ilities for practical experience in the Summer 


These Courses are suitable for Students preparing 
{it Decrees in in Engineering or for the Examinations of 
ngineering Societies. 
Special Courses are also arranged for Marine Engi- 
Traie)eparing for the Examinations of the Board ot 


ann SCHOLARSHIPS, covering tuition fees 
noe maintenance grants of £40 per annum for three 
date’ Ate offered for titan ennvally and candi- 
- ~ fer entry to the department are eligible 


a; turther ag of Full-time and Part-time 
. Entrance amination, Scholarships, Fees, 








Great Western Railway 4-Cylinder Locomotive. 
Continuous Brakes for Goods Trains. 


Short Histories of Fdiitens Firms—No. XVII. 
(SHARP, STEWART & CO). 


Electricity in Coal M Mines—No. V. 





Kite Balnts, pe Airships. 





Glasgow and the Activated Sludge System. 
Boiler Plant at a Large Canadian Paper Mill. 
Ore Loading Machine for Lead Mines. 


Locomotives and Trains. 





oo person or — may so notice of L Goran 
the Amendment rm No, 19 
at the wan Office, 25. Southampton. "build 
London, W.C. 2, within one calendar month from t 
date of the said Journal 
FRANKS, 


W. TEMPLE 
Comptroller-General. 
MEWBURN, ELLIS and CO. 
0-72, Chancery-lane, London, W.C. 2. 3387 
Chartered Patent Agents and Consulting Engincers 


for 
(AU 


LIA), 
MELBOURNE PLACE LONDON, W.C, 2. 
eens ~y\ | OF BRIDGE FOR COUNTRY 
OADS BOARD, VICTORIA. 
TENDERS. addressed to the Agent-Genera) 
endorsed ‘*‘ Tender for Barwon River Bridge,”’ will bi be 





Age Sones Victoria 


Wednesday, 24 for ON 
of a BRIDGE over the Barwon River at . 
ictoria, ting of 417 Lin. Ft. of Deck Pilate 
y a Bridge, with 3.1200 Lin. Ft. of 
Approaches and 16,000 Oubic Yards of River 
Seeevation. 


and specifications ma 
office. A 2 lowest or 2 
v . 7 


be inspected at this 
ae not a 
32 








Bergal-N vagpur I Ralway Com- 


are ared to -. 3 ne a for : 
WROUGHT TRON, Grade 


C.2, om of after 
20th August, 1923. 
A fee cf £1 1s. will be charged for the specification, 
which is not returnable. 
Tenders must be age not later than Noon on 
Monday. 3rd September. 
The Directors do aes bind themselves to accept the 


lowest or any 
By ‘Order of the Board, 
R. C. VOLKERS. 


3329 Secretary. 

















President of the School : 
PARSONS, KCB. MA. : 

ALEX, R- HORNE, OBE. 
i eRe "Edin.) 


aah 
ENT REOPENS on SEP- 











The DAY DE 
TEMBER’ 18th, 1023. intrance —— com.- 
mences Srd, 1928. at 9. 4 “¢ 
Three-year DIPLOMA COURSE: 
SICAL ENGINEERING. 
ENGINEERING 
MOTOR, CAR ENGINEERING. 
Practice ip ao Drawing ——— 7 Work- 
om and Field. Fee 2 aigees FLF ane 
EVENING DErarues T REOPENS on 
SEPTEMBER — 1023. Students enrolled from 
September 12th. 
Day and ‘Eventan Courses are recognised for the 
Dipl and Cer fasued by the Institution of 
M i Engi in conjunction with the Board 


of Education.—Full free on lication to 

the DIRECTOR of EDUCATION Peet 

The Polytechnic, 309, Regent- 
STREET, W. 1. ; 

A SPECIAL COURSE has been arranged for Students 
taking the Studentship Examination of the Institution 
of Mechanical Engineers, the Preliminary Examination 
of the Institution of Civil Engineers. and the Final 
Examination of the Institution of Electrical Engineers 
(Part 1). The classes are as follows :— 

PURE MATHEMATICS, yienter. 8-9.30 p.m. 





Wednesday, 6.309 

The syllabus covers all the wack in ‘these subjects 
required for the examinations mentioned. Fee for 
the course £2 2s.— us free on application to 
the DIRECTOR of E TION 3342 


PUBLIC NOTICES PUBLIC NOTICES 
[ihe Polytechnic, 809, Regent- Jniversity of Manchester. 
STREE J 
SCHOOL OF ENGINEERING. DEPARTMENT OF ELECTRICAL 
The Hon. Sir CHARLES ENGINEERING. 


pera OF CIVIL, MECHANICAL, 
ati ENGINEERING. 





Ful 1 particular Courses will be forwarded 
on application to the RNAL REGISTRAR. 
The SESSION CO S on OCTOBER 4th. 
_ 3350 
Finsbury Technical College 
A CHIEF Mt. * of uate —,- 
with works experience — D in the Kies 


trical Engineering to take up duty at the 
end accordance with 


Salary will be in 
the London Council — 

ECCLES 

than the 5th 
—y 


ty 

" i. 
at the College and received not la 
September next. 





Les Technical _ College: 


PR “~~ are INVITED for the under- 
in the Department of vil and 


of quetoorring. students, 
(2) ASSISTANT INSTRUCTOR in MECHANICAL 
a mw Practical experience in engineering work- 
= and drawing-office is essential. 
, e duties of the posts will commence at the Degin- 
ning of 


Ssagiend-t0 the peste wtlt-bo-tp cqnend- 
ance with the London County Council scaie of salaries 








[J niversity of "Birmingham. 
FACULTY OF SCIENCE. 


ENG INEERING. DI DEPARTMENTS. 


i. MECHANICAL _ ENGINEERING. 

Caance Proresson: F. W. eg M.Se., M.A, 
tab.), M. Inst. C.E., M. Inst. M.E. 

acne : di Cc. PORTER, M.Sc. (Viet. A.M. 
t. EB. 

Dewonstrator: 8. J. ELLIS, B.Sc., A.M.LC. 

LECTURER ON MACHINE DesicN : F. H. BODEN, 

Assistant LECTURER on Macurve Desion : 

BAKER, B.Sc. 


II. CIVIL ENGINEERING 
BEALE Bee ~~ KN wat s LEA. M.8c., 
D. Se. (Lond.), AM.LC.E., A.R.C.5 
. © PANTON, in 8 
| W. COULTAS, M.Sc. 
H, VEAL, B. Sc, 
LECTURER ON Theo Praxniwa : W. HAYWOOD. 


Ill. ELECTRICAL ENGINEERING. 
Proressorn : WILLIAM CRAMP, D.Sc. 
Lecrorgsr: E. J. KIPPS, M.Sc,, M. Inst. E.E. 

Lecrurners aND 


E. 
B.Sc. 
¥ 





Bei olarship rinetbal: App dul ae a ASSISTANT Demonstrators: O. R 
must be recetved before ber 17th. * = RANDALL, M.Sc. 
cy Director of Bai M. HARVEY B ine ’ 
City Hall, Caraim, 3355 “COURSES EXTEND OVER FOUR 
a yt Soins at the end of 
pass 6 7 > ons en 
( ‘rystal Palace School of|2@ will BE ENIITLED to the DEGREE of 
PRA BACHELOR of SCIENCE in Engineeri 
CTICAL ENGINEERING. ate SESSION 1923-24 COMMENCES on OCTOBER 
Prrscr Founpep 1872. 
ral: J. W. WILSON, M. Inst. C.E., M.I. 


TEMBER vou’ COURSE will COMMENCE on | SEP- 





ior detailed i syllabus ot the Faculty, with full par- 

Regulations, Lecture and 

. Fees, &e., ~ apply to the 
3226 


—_s 
REGISTRAR. 











for technical institutions. 
Applications, with copies of fials, particul 
teachi and professi , Should be 
dd to Professor H. LS ay te Finsbury 
Teotniest College, Leonard-street, City-road, . 
should be received not later than 5th September. reas 
Univer ersity College of South 
LES AND MONM 


UTHSHIRE 
(COLEG PRIFATHROFAOL D EHEUDIR CYMRU 


moll of the College invites Semone 
for the ST of ASSISTANT LECTURE and 
DEMONSTRATOR 1 n ENGINEERING. Three" copies 
of applications, with testimonials, which need not be 
printed, must be received by the undersigned on or 
before September 15, 1923. 

jculars regarding the above post may 
from the undersigned. 

D. J. A. BROWN, 


Registrar. 
Unteontey Saw. Cardiff, 
August 


. 1923. eel 


“Elee- 





lite 
a ae 


A berdeen Co 
ipo! DE 
INVIT for the SUPPLY, 
DELIVERS: Pm 9: —— of COAL-HA) NDLING 
PLANT having of 40 


@ capacity tons per hour and 


LA ‘BAND CONVEYOR 
Il. A GRAVITY BUCKET CONVEYOR with 
ROTARY FILLE 
Il. A STEEL HOPPER and CHUTE. 
and specification may be obtained from 
the undersigned on deposit of fl. nich sum will be 


returned on receipt of a bona fide Tender. 
Tenders, marked ‘“‘ Coal-handling Plant’ and 
addressed ‘to the Engineer, to be lodged at his office 


not later than Noon on 17th aga 1923. 
J. ALEX. BELL, 


Electricity Works, Millburn-street, 
Aberdeen. 





3354 


ombay, Baroda, and Central 


INDIA RAILWAY COMPANY, 
_The Directors are prepared to receive up to Noon on 


Wednesday, 12th September, TENDERS tor the 
SUPPLY 
BRAKE | BEAMS, SPRING WASHERS and 
AXLE GUARDS. 


Tenders mast be —-% on forms, copies of which, 
with specification, can be obtained at these offices on 
payment of 10s. each (which wil! not be returned). 

e Directors do not bind themselves to accept the 
lowest or any der. 
8. G. 8. YOUNG, 
Secreta: 
Offices : 91, dogs f . 
Westminster 


20th pity oy 
. | Qount Borough of Tynemouth. 
TENDERS are INVITED for the CONSTRUC- 
or ofa ry? (25ft. wide and abovt 700 yds. in 
) and of SIX BRIDGES, the site of the works 
being in the vicinity of Northam berland Dock, in the 


Tynemouth. 

wings = be seen at the office 
of the undersigned, where pon payment of Two 
Guineas, two ies of the bills « of quantities may be 
obtained. © Guineas will be returned 

bona fide ba being received. 
must be on forms which will be 
supplied with copies of the bills of quantities and be 
enclosed in envelopes, endorsed ** Tender to 
bumberland Dock Road,” are to be 
delivered at the aforesaid office by, at latest, 10 a.m. 

on Saturday, the 8th September. 

is given to accept the lowest or any 


JOHN F. SMILLIE, 
Borough Surveyor. 


3201 


3326 





Tynemouth 
(Office at North Shields). 





PUBLIC NOTICES (continued) 
Page 2. 





“THE ENGINEER " WANTED. 


an’ ANTED, “ THE ENGINEER” from July, 1914, 
to June, 1920, both inclusive.—Write lowest 
price and condition to P1000, The Engineer Office. 





SITUATIONS OPEN, Page 2. 
SITUATIONS WANTED, Page 2. 
PARTNERSHIPS, Page 3. 
PATENTS, Page 3. 
MACHINERY, &¢, WANTED, Page 3. 
FOR SALE, Pages 3, 4 and 98. 
AUCTIONS, Page 93. 
PREMISES TO LET OR WANTED 
Page 98. 


WORK WANTED, Page 4 
AGENCIES, Page 3. 
MISCELLANEOUS, Page 3. 


For Advertisement Rates see 
Page 203, Col. 1. 


NUMERICAL INDEX TO ADVER- 
TISEMENTS, Page 97. 










































Specifications and 
on application to Mr. 


Northgate, Halifax 


endgrecd 
No. 50,"’ must be sent 


Corporation. 


lowest or 4 
The p 


Town Fall, Halifax, 
11th August, 1923. 


‘The person whose Tender ts accep 
to observe the Fair Contracts Clauses adopted by the 


of 


to the 


rT 


Rogerson 
Borough Electrical Engineer, Electricity ‘elias. 29, 
** Blectricity rote, ovrst 
y. the 7th day o 


than Twelve o'clock Noon on Frida 
September, 1923 
ted wil! be required 


The ‘or any ‘te do _ bind themselves to accept the 


contract will be subject to the 


concent” of the aeefisity Commissioners. 
* PERCY SAUNDERS, 


Town Clerk. 
8205 





















‘ast Indian 
Directors 

Eleven o'clock a.m. 

(1) sus A 
WAGONS, 

‘ (2) RED and WH 

for Nos. 1 and 2 ao: 


proximo, and for 
September proximo. 


0, 


Cc ompany 
fee is not “retarpabte. 


XLES 
ITE I 

(3) 4- WHEELED SHEE 

BOILE R TRUCKS, 

Wednesda 


Railway. 
for 

zAD, 
VANS 


the 
3 on 


ednesday, 


Copies of the specifications can be obtained at the 
8 offices on payment of £1 Is, This 


TENDERS tor the SUPPLY of =” 
CARRIAGES 


and 
and BOGIE 
Sth September 
the 12th 


each, 


G. E, LILLIE, 


Secretary. 


73-76, King William-street, London, E.C. 4, 
28rd August, 1928. 











etropolitan 


\ 


the 


e¢ Metropolitan W. 
CONSTRUCTION 


Water 


Board 





Draw 
may be inspected witho 
offices of the Board, 








Forms 
tien, pills ot 


of quanti 
the Chi 


the Accountant to the Board 


aE 


quantities and of 
together with drawings and « spare copy of the bills 
on and after 


may be obi 

ey 7 from Mr, Henry E. Btilgoe. M. Inst. C 

ef Engineer, on production of 

for the sum of £10, which sum ~ yA My —s wi 
Board and wi returned on 


invite 
a COVERED SERV 


Board. 


COVERED SERVICE RESERVOIR AT 
OHELSFIELD, KENT, 


ater 
of 


TENDERS for 
1cB 


ry hy ol of a capacity of about three-quarters of 
— lous at <, in the Rural District 
. in the Crew ¢ Kent. 


specification 
cmt of @ fee at the 
— Department 


1923. 


so 


by all ihe 


ocuments drawings (with 
of the spare y cORy ver the bills of quantities, 















exception 
which may be ret 
Such 


between the hours 4 IC 
days, 10 a.m. and } 


indivi 
Tenders enclosed _in 


_ Tender 
field,’ must be 


for Co 


Board do not bi 


lowest or any Tender. 


Offices of the Board : 
New River Head, 
173, Rosebery-aven 


sealed 
“* The Clerk of the Board, Met 
173, Rosebery-avenue, ‘ere 


Serv 
delivered at 


om. and 4. 


y the ¢ 
payments and applications must be made 


Cheques must be made 


ves 


oo to am the Metsopeliten, Water Boerd an 


cnrvesepen, Onermeed 

.C. 1," and endorsed 

voir at Chels- 

he offices of the 

not later than 10 a.m. q AS, 17th September, 1923. 
thenwel 


to 
Board 


Board 
to accept the 


. F. STRINGER. 
Clerk of the Board. 


ue, E.C. 1, 


7th August, 1923. 


$301 












~! tromness 


The Ha 
FFERS for phe. 
REINFORCED CO 
Schedule, 


ER 


Liddle, 


One Guinea, which 
offerers. 
than 12th September, 

The lowest or any Offer 


Harbour, 


ERECTION OF PIER. 
rbour Commissioners of Stromness 
ECTION of a NEW TIER 


B. 


cendbaie ns of contract and drawi 
be had from the Commissioners’ Engineer, Mr. 
Pentiand Engineering Works, Gorgie, Fain: 
burgh, on and after SY August, 1923, on deposit of 


I Be refunded to 


Orkney. 
nvite 
i * ey 


all bona fide 


gender for New 


Offers, marked 
te be lodged ta. the undersigned not 


ROBERT a. ROBERTSON. 
Clerk to Harbour Commissio: 


later 
accepted. 


Stromness. 
P7804 
























re 


STEEL DRAW-B 


METALS 
MISC SCELLANEOUS 
o ATERIA 
WHEEL GO0n 
OR ELE 


CSIS Oe Siow 


~ 
— 


nated Springs, 


Couplings, Vacu 


at this off 
tion, which payment will 


pany. 


sealed and addressed 


* Tender for Platelayers’ 
4th September, 1923 


lowest or any Tender. 


Company's Offices, 


Gear with Helical 


COMPANY. 
te receive 


. E 4 
BRASS and ar or STEEL SCREWS 


ARS for WAGONS 
. FERRO-PRUSSIATE PAPER 
&e 


S BRAKE 


tuffers and 
Springs, 
Brakes 


um ( 


not be ret) 


cr 


Tenders must be delivered in 
to the undersigned, marked 

is,’’ or as t 
be, not later than Eleven o'clock a.m. on 


Too 


Great Indian Peninsula 


RAILWAY 
The Directors are prepared to 
the NUPPLY of the following STORES, = ro 


TENDERS for 





BODY 


TONS with Rolled Steel Disc 
Wheels and Axles, Axle-boxes, i- 


Draw 
Screw 
except 


( — rs), and Hand Brakes (5ft. 6in. a 
Specidcations ‘and forms of Tender may be obtained 
ice on payment of the fee ae ee specifica- 


e fee should ~~ any —— by post. 
Cheques and postal orders shou 
payable to the Great Indian Peninsula Railway Com- 


and made 


envelopes, 


case may 
esday, the 


The Directors do an bind themselves to accept the 


R. H. WALPOLE, 


48, Copthall-avenue, E.C 
London, 22nd August, ‘1933. 


Secretary. 


3374 
















Egypt. 
STEAM LAUNCHES. 
the Inspector-General 
Sudan, 
1 


of the 
Sudan 


offices 
and 


at the 
Egyptian 


of  Irrigatior 


INSPECTING 


Governments, Queen 
Chambers, Westminster, 5.W 


‘he Ministry of Public Works, 
invite TENDERS for THREE 40ft. 
Tenders must be addressed to 


», Khartoum, 


and will be received until Noon, ist October, 
Forms and conditiens of Seeder can be obtained 


ENGINEER, 












os 
obtained from the AGE 
AUSTRALIA, Anstralia 









ELECTRIC CRANES. 
he Scuth Australian Harbours 


N 
ouse, 


Board invites TENDERS for the SUPPLY, 
DELIVERY and ERECTIO} ccmplete at Port 
Adelaide of FOUR 7-TON wECTRIC COAL. 
HANDLING CRANES Tenders dpe in Adelaide 31st 
October, 1923. Copies of be 


the speeificat' can 
GENERAL for | a 
Strand 


“see 


Anne’s | 
33 


They must be fully Ee Mechanical FEngi- 

neers, either bolding an jas Degree from a 
— cr an A te or 

wll Member of t os Mecha ngi- 


— Bugiand. 
They — ! fa. 


a ~~ pupilage or 
Hosship <x {repute a 
— nica engineering — pate. wo 
in the workshops carriage and 
wagon department ‘t's PY weiuss ie Bastion, * continental or 


Amerie ga fo : ao 
mentioned tra Sher 
shop 


a fe the 

= > ge ae experience, in a 
management Tad must oe Rescustly up-to-date in 
matters ve to ive and 
repaifs, smith shop, beiler shop and machine shop 
Pract: They must also be thoroughly conversant 
with piecework estimation (rate fixing). 

The selected applicant will be required to serve 
under a contract for one year on probation. in - 
ditions under which his services can continue for a 
longer period will be stipulated in the contract. 
Commencing salary £E900 (Nine Hundred Pounds 
Egyptian) per annum, rising to £51060 (One 
Thousand and Sixty Pornds Egyptian), plus 25 per 


cent. expatriation pay, with a maximum of £E250 
per annum. £E1 equals £1 0s. ta. sterling (approx,). 
Applicants must between the ages of 30 and 35 


years and will be required to pass a medical examina- 
tion before ane 

Applications must addressed to the LNSPECT- 
ING ENGINEER to the Revotien, and Sudan Govern- 
ments, Queen Chambers, Tothill-street, West- 
minster, 5.W. 1, with copies (not ) of testi- 
monials. Envelopes to be marked * Works 
Manager.”’ 3353 





SITUATIONS OPEN 





JANTED, a CITY ENGINEER, Borough or County 

Surveyor’s fully qualified Assistant Engineer 

and Draughtsman, with a thorough theoretical and 
practical knowledge of Building Construction generally, 














T Tv 
THE ENGINEER 24, 1993 
" ae —— — ° 
PUBLIC NOTICES PUBLIG NOTICES SITUATIONS OPEN (continued) SITUATIONS WARTED (continueg 
a 
. 
(County Borough of Halifax. Ministry of Communieations. E ? Bxperies 
‘The ‘Tramways and Electricit mittee of M RGYPTL RAILWAYS. TRLE- rel at in US 
Halifax Corporation invite TEND for the SUP. ONES, with yA 
PLY of the following PLANT requi in their Elee- Re ATION Gur for the PO ON 
tricity Department :— acu tive aou. over POST ENcity 
OONLTERNA TOI epiate we CONDE) i. mgt eens be ware t general forced ‘ ngineering Dept, 
UTERNATO H +) ” 4 m¢ 7 + J 
RD OR compiete a +o ae ER. gy Bae cn tea a "Structural Steel Department.—Apply,” stating —Address, Pree = Engineer Office, P7816 : 





age, full qualifications, experie and a 

"ss. also references, to NORTONS iV AU, IVIL ENGINEER (37), Ten Years’ Railway E 
td., Tipton. Sof three ve sugar t pe. 
eg a 1 

[DEAUCHTSMAN—SUNEDIESEL ENGINE DE. a *sceubtomed + 
SIGNER WANTED IMMEDIATELY. State age,| authority, Good salary required. At present | 
enperience, end wages — Address, ; Phe Engineer} Brazit and available in 1024,—Addrese, P7431, 7) 
Engineer Office. P7831 5 














i 
mee Tartans, sie ana Pete Sinn ar | Ee aa ania enna ati, a 
rbines, 3 ower on e experience 8. S AP 

outa: ‘slao for heaty Ol Bagines. iii! By} Ry ag Ey ta 
letter only, giving full experience. positions as werks and chief [ap at present 
required, to CHIEF DRAUGHTSMAN, “the “english oo med ium works noah ast ( “lass Eng, 
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Aviation in Canada. 


Ir has been frequently remarked that Great 
Britain provides probably one of the worst possible 
regions for the development of the. commercial 
side of aviation. If that be so, we may, perhaps, 
console ourselves with the knowledge that, on the 
other hand, Canada seems to promise a larger field 
for the useful employment of aircraft than any 
other country in the world. The actual transport 
of passengers and goods is, in the Dominion, not 
the most important branch of commercial aviation, 
although, in this connection, it is of interest to learn 
that a Canadian firm has established an aeroplane 
service by which Moose Factory, on James Bay, 
can be reached from Cochrane, Ontario, in 2} hours, 
as compared with eleven days by dog-team in winter 
and canoe in summer. Chief interest in the employ- 
ment of the aeroplane for civil work in Canada 
centres in its use for surveying work and for forest 
fire patrolling, especially the latter. According 
to the report of the Canadian Air Board, last year 
nineteen thousand odd square miles were patrolled, 
a like number surveyed, and nearly 800 photographed. 
During the season seventy-six forest fires were 
* spotted ” from the air and were promptly put out 
either by the crews themselves or by fire-fighters 
from a neighbouring base, carried, in some cases, 
to the outbreak by the patrolling machines. The 
patrolling, surveying and photographic work is 
carried out on behalf of the Ontario Government 
and by a lumber company. 


The New Battleships. 


Ir is stated, unofficially of course, that the new 
British battleships, Nelson and Rodney, are to be 
armed each with nine 16in. guns, arranged in triple 
turrets and that the shells will weigh some 2500 Ib. 
It is added that the adoption of triple turrets has 
been decided upon in order to economise weight 
consequent on the restriction on displacement im- 
posed by the Washington agreement. It may be 
recalled that in February, 1921, the British monitor 
Lord Clive, was fitted temporarily with three 1l5in. 
or larger guns in one mounting, and was used against 
the ex-German battleship Baden as target. The 
results obtained were described in our issue of April 
22nd, 1921, and were held to indicate the probability 
that the four new battleships then about to be 
built would be fitted with triple turrets. Triple 
mountings are, of course, far from being novelties, 
for even before the war Italy, Russia, Austria and 
the United States possessed vessels so fitted. All 
the latter country’s battleships laid down since 
1912, with four exceptions, have their guns mounted 
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Company—now owned by Harland and Wolff— 
had been taken down was speedily corrected and 
declared to be wholly erroneous. All firms asso- 
ciated with Harland and Wolff which are members 
of the Employers’ Federation are, it is emphatically 
announced, still acting in accordance with their 
| membership obligations. 


Midlands Canal Improvements. 


Or the various proposals made for the improve- 
ment of inland waterway transport in the Midlands, 
that covering the linking up of Birmingham with 
Sharpness, on the Severn, and permitting the passage 
of 100-ton barges seems to command most approval! 
at present. At a meeting last Friday in Birmingham 
of the Executive Committee of the National Council 
on Inland Waterways and Unemployment, it was 
| stated that this scheme would involve the deepen- 
ing and widening of the Worcester Canal, the im- 
provement of certain locks and the construction 
of about 6 miles of new waterway. It would re- 
quire an estimated capital outlay of something 
over 3} million pounds sterling. To improve the 
waterway communication with the Mersey to a 
corresponding degree would, it was added, cost about 
53 million, while to do likewise with the canals 
joining Birmingham with the Thames would absorb 
8 million pounds. The Committee decided unani- 
mously to promote the realisation of the Severn- 
Birmingham scheme, both as a means of relieving 
unemployment and of improving Midland 
facilities. 


Payment by Results. 





Ly a letter to the editor of the Daily Telegraph 
|}on Tuesday, a correspondent, giving an address 
suggested 
what he held to be an easy, obvious and just method 
of fixing rates under any scheme of payment by 


that hitherto such schemes have failed, or proved 
unsatisfactory, because of the difficulty of fixing 
proper piecework rates and because of the workers’ 
dread of rate-cutting. His plan contemplated the 
employment in each department of a factory of one 
or two men—the very best that can be found, skilled, 
experienced and energetic—who* would be paid 
a fixed wage of, say, £5 per week. These men would 
be used to fix the rate for a new job by actual trial, 
performing the operation a sufficient number of times 
to acquire dexterity. If, for example, the rate-fixer 
could grind three crank shafts in a week, the price 
would automatically be fixed at £1 13s. 4d. per crank 
shaft. When’ a ‘challenge was received from “the 
workmen that a‘particular price was too low, the 
employer would have to justify it by showing that 
his rate-fixer could earn his money at it. The scheme 

interest, but is not without obvious defects. 
It would depend for its success, for instance, on the 





in triple turrets. It may, therefore, be concluded 
that other countries have found it possible to over- 
come the objections which are held to attend the | 
placing of three large-calibre guns in the one turret. 


New Magnetic Testing Station. 


NEGOTIATIONS, it is understood, are being con- 
ducted by the Admiralty for the purchase of about 
eight acres of land at Holmbury Hill, Surrey, where 
it is proposed to erect some small buildings to serve 
as @ magnetic testing station. The existing station 
at Greenwich is becoming increasingly unsatisfac- 
tory by reason of the electrical disturbances caused 
by the electric trains and tramways in the neigh- 
bourhood, and will, no doubt, become still worse 
when the South-Eastern electrification scheme is 
completed. The transference of the station to Holm- 
bury Hill will, no doubt, excite the opposition of 
some people, for the proposed site is a well-known 
“beauty spot.” The common public, however, 
shows, to-day, such little reverence for natural 
beauty that it would be futile to endeavour to arouse 
an agitation against the “‘ desecration ”’ in view. 


The Boilermakers’ Dispute. 


THERE are still few signs which would lead us 
to believe that the dispute between the Shipbuild- 
ing Employers’ Federation and the Boilermakers’ 
Society, with all its attendant unfortunate conse- 
quences, is likely to be composed shortly. On the 
contrary, if a movement originated by the Mersey 
district section of the Society bears fruit, there may 
be an extension of the trouble, for in order to place 
additional pressure on the employers, this section 
is seeking to induce the boilermakers who are still 
at work to strike in their support. As such men 
are almost entirely in the service of non-federated 
firms, it is difficult to perceive in what way the 
withdrawal of their labour can add greatly, if at all, 
to the difficulties of the Employers’ Federation. 
Whether the boilermakers still at work will receive 
the proposal with favour is equally doubtful. Some 
of them are already objecting to the payment of 
the shilling per week special levy recently made 
upon them. It may be added that on the employers’ 
side there is no sign of weakening. The statement 
published by a Greenock to the effect 


honesty and integrity of the rate-fixers. Moreover, 


| it would appear to be applicable only to large estab- 


lishments, for it would necessitate the engagement 
of a considerable number of highly paid specialists 
as rate-fixers. On the other hand, in so far as it 


| substitutes actual trial for guessing in the process 


of rate-fixing and thus eliminates the possibility 
of the adoption of prices unfair to the employer 
or to the workman, it deserves some consideration 
as a means of avoiding wage disputes. 


The Future of Dover Harbour. 


As a result of the new orientation given to the 
naval outlook following the war, Dover, as a naval 
harbour, has, apparently, lost much of its importance. 
Such, at least, is the interpretation we place upon 
the announcement made by Sir William Crundall, 
chairman of the Dover Harbour Board, that that 
Board would take over the Naval Harbour from the 
Admiralty on September 29th. It would appear 
that development work is contemplated with the 
object of adapting the naval harbour to commercial 
purposes, particularly for the handling and storage 
of oil. Under the Trade Facilities Act a guarantee 
for a loan of a million and a quarter sterling is to 
be sought from {the {Government. The harbour 
has an area of about 700 acres, and has a depth 
of 30ft. at low water over about half that area. 


Wireless Patents. 


ALTHOUGH it is true that American engineers have 
done much useful work in connection with radio 
communication, many of the devices which are 
employed in the wireless broadcasting stations are 
the outcome of British inventions. In reply to a 
statement that there is no single British invention 
which is the basis of any of the circuits employed in 
British broadcasting stations, Captain P. P. Eckersley, 
chief engineer of the Broadcasting Company, is re- 
ported to have said that the sensitive microphone 
employed at the London station is the invention of an 
Englishman. Dr. J. A. Fleming was, as everyone 
knows, responsible for the introduction of the 
thermionic valve, although it must be admitted that 
had it not been for Lee de Forest’s improvement 
wireless telephony would not have made headway. 
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| principle in wireless work, but the introduction of the 
| grid into the valve by the American, scientist, Lee 
|de Forest, made the valve very much more useful. 
| The independent drive as employed for transmission, 
| Captain Eckersley pointed out, was also the invention 
| of an Englishman. The inductances, transformers and 
| direct and alternating-current machines which con- 
| stitute part of the equipment of broadcasting stations 
|are, of course, the result of the work of Michael 

Faraday, whose discoveries form the basis of all 
| electrical developments. 


‘Proposed New Bridge Across the Severn. 


| A scHEME is afoot, and is shortly to be discussed 
at a conference of local authorities assembled at 
Chepstow, for the erection of a combined road and 
rail bridge across the river Severn at Beachley, 
Monmouthshire. The road bridge across the river 
nearest to the sea at present is at Gloucester, and, 
as @ consequence, the great volume of motor traffic 
between the Bristol and Monmouthshire sides of 
the river has to make a very considerable detour. 
The proposed bridge at Beachley would reduce 
the distance by road between South Wales and 
London by some 40 miles, and betweea South Wales 
and Bristol, Southampton, &c., by 70 miles. The 
Great Western Railway is understood to be interested 
in the scheme, for the bridge could be used to relieve 
the pressure of railway traffic through the Severn 
tunnel. 





Automatic Telephones. 


Tue development of automatic telephony in this 
|country is proceeding with considerable rapidity. 
Shortly before the House of Commons adjourned 
| the Postmaster-General announced that a decision 
had been taken to begin the installation of such 
telephones in London. It is now announced that 
| the Post Office has entered into a million and a-half 
contract with the Automatic Telephone Manufac- 
turing Company, of Liverpool, for the supply of 
| equipment. The contract covers the supply of appara- 
|tus for 50,000 subscribers’ lines and for a large 
| junction exchange designed to permit the inter- 
| connecting of the automatic and the existing manually 
| operated systems. It is intended that the equip- 
| ment forthwith to be installed shall serve as a nucleus 
|for the conversion of the entire London telephone 
system to automatic operation. 





A Railway Collision at Cowlairs. 


| . . 
On June 2nd there was a collision at Cowlairs, on 


the North British section of the London and North- 
| Eastern Railway, and concerning it a report by 
Lieut.-Colonel Mount to the Ministry of Transport was 
issued on the 17th instant. After a passenger train 
had passed his down starting signal the signalman 
at the West box placed that signal to “‘ danger ” and . 
then opened the points to allow a light engine to come 
from the engine shed on to the down line. The engine 
came nearly to a stand, when the signalman gave the 
driver a particular hand signal which was intended 
to convey the instruction that the engine was to 
draw past the starting signal so as to clear certain 
points. The driver took the hand signal to mean 
that the wire was broken and that he was to ignore 
the signal. The man did so, and went ahead and 
came into collision with the passenger train, which 
was standing with its tail 135 yards past the signal. 
The light engine was running tender first and the coal 
obstructed the driver's ordinary view, but he acknow- 
ledged that he did not lean outside his cab to look at 
the line ahead. Colonel Mount observes that the 
signalling at the scene of the accident appears to 
require revision ; the position of the starting signal, 
he says, is not satisfactory, and a calling on arm under 
it is also recommended. 


A New Anchor Liner. 


THE twin-screw liner California, which underwent 
successful trials on the Clyde at the end of last week, 
forms an important addition to the fleet of the 
Anchor Line. She was built by Alexander Stephen 
and Son, Limited, at Linthouse Yard, Glasgow, and 
in size, appearance and comfort and finish of the 
accommodation and public rooms, she is one of the 
most notable Clyde built ships of the year. The 
California is a single-funnelled vessel, with a’straight 
stem and a cruiser stern. Her overall dimensions 
are as follows :—Length, 478ft. 6in. ; breadth, 70ft. ; 
depth, 42ft. 9in.; with a gross tonnage of 17,000 
tons. Accommodation is provided for 251 first-class, 
465 second-class, and 1044 third-class passengers. 
The propelling machinery is of the Brown-Curtis 
twin-serew double-reduction geared turbine type, 
designed to develop 13,500 shaft horse-power. The 
condensers are provided with Weir's closed feed 
system. Steam for the turbines is generated at a 
pressure of 220 lb. per square irich in three single 
and three double-ended boilers of heavy design. 
Smoke-tube superheaters for 200 deg. Fah. superheat 
are fitted. The boilers are arranged both for coal 
and oil burning, and work under forced draught on 
the Howden system. Electrically-operated cargo 
machinery is installed, and the navigating instru- 
ments are of the newest pattern, including the latest 
type of “Sperigyro” compass and an automatic 





course recorder. 
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Continuous Brakes for Goods | 
Trains. | 


FOLLOWING the article on continuous brakes for | 
goods trains which appeared in Tae ENGrmerer for 
December 22nd last, we now give a few particulars 
as to the position this very important subject occupies 
in different countries other than the United States | 
of America, where, as is well known, all trains must 
have continuous brakes in operation, and where, 


} Uruguay Railway 5tt. 
| 


Heavy loads, brakes in partial 
operation, limited interchange 
of vehicles beyond Govern- 
ment system of railways. 

Where it is compulsory by law 
to have continuous brakes in 
operation, and the Central 

6in. 

gauge hes all its stock 
equipped, but the loads are 
limited, and there is no inter- 
change of vehicles with other 


(3) South African Railways, 
3ft. Gin. gauge 


(4) Uruguay .. 


the equipment of all vehicles, passenger and govoils, 
with vacuum brake apparatus some fifteen or sixteen 
years ago, and since then the railways of the country, 
especially those of the broad gauge, have been 
gradually applying apparatus and equipment unti! 
now equipment is all but general. The Administration 
Report, 1921-22,,0f the Railway Board gives t}, 
figures shown in the table in the next column, 
Since the date of this report another year has 
elapsed, and from inquiries made on the spot we 


— understand that at the present time the following 


add that a very interesting paper has! railways have practically the whole of their goods 





We may 



































FIG. 1—UNDERFRAME OF STANDARD L.R.C.A. WAGON WITH 
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FIG. 2—UNDERFRAME WITH HORIZONTAL BRAKE CYLINDER OF THE DIAPHRAGM TYPE 


perhaps, the science of braking railway trains has 

been studied more than in any other country. 

It appears that there are four other large and 
important railway systems on which attempts are 
being made to use continuous brakes on the goods 
trains, and all of them use vacuum apparatus. 

Limited loads and no inter- 
change of vehicles owing to 
break of gauge. 

Limited loads and no inter- 
change of vehicles with other 
railways. 


(1) Western Australian Rail- 
ways, 3ft. 6in. gauge 


(2) Ceylon Government Rail- 
ways, 5ft. 6in. gauge 





| recently been contributed by the locomotive superin- | stock either braked or ‘‘ piped ” :—N.W.R., B.N.R., 
tendent of the Central Uruguay Railway on this | G.LP.R., M. and §.M.R., B.B. and C.LR., and 5.LR. 
subject to the South American branch of the Institute | The railway with the largest amount of stock still 
of Locomotive Engineers. : | to be equipped is the East Indian; the Oudh and 
There are several other cases where continuous | Rohilkhand, East Bengal, and Nizam’s Guaranteed 
brakes are in use on all trains, goods and passenger, | also have several vehicles yet to fit. 
but they are usually railways of a secondary type,| . The total capital invested in the equipment of the 
not trunk systems. In addition to the above countries, | broad-gauge goods stock of India amounts to some- 
however, we have the case of India, where the work thing like six million sterling (£6,000,000), and 
of fitting continuous brakes to goods trains has long naturally the Indian Railway Board is showing some 
| been in hand, The Government of India reeommended '| anxiety as to what advantage is to be gained from this 
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enormous outlay now that the arrangements are 
approaching completion. It accordingly requested 
the Indian Railway Conference Association to express 
some opinion on the matter, and that authority in 
turn put the subject to its advisory committee of 
locomotive and carriage superintendents. The matter 
was discussed and aroused considerable interest at 





1. (6) This Committee is unable to give a definite 
reply to this question, but from the results of a trial 
on the North-Western Railway, it would appear that 
the extra coal consumption is likely to be considerable. 

2. (a) This Committee is of opinion that for those 
railways desiring to work goods trains assisted with 
the vacuum brake on gradients of | in 150 or steeper 


Indigator 
c 










































The matter was again discussed by the Indian Rail- 
way Conference Association at the Simla meeting in 
October last, when the above resolutions were con- 
sidered, and it was then definitely recommended that 
the whole of the brake equipment should be brought 
into regular operation as from April Ist, 1924; from 
that date all trains are to be operated with the con- 
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FIG. 3—UNDERFRAME 


the committee meeting at Lucknow in February. The 
following inquiries were made of the delegates : -- 

1. (a) Is it anticipated that it will be possible, 
when all wagons are fitted with the vacuum brake, 


Percentage of goods 


vehicles braked. P —— 

N.W.R. 81.23 6.48 
0. and R.R 52.84 24.74 
E.B.R. 45.98 11.52 
E.1.R 57.02 1.49 
B.N.R 60. 22 6.60 
G.LP.R. . 66.06 18.39 
B.B. and C.1L.R 66.46 5.75 
M. and 8.M.R. 65.61 34.29 
N.G.8.R. 44.31 21.70 
75.92 96 


S.LR. 10. 





to run long goods trains vacuum braked throughout 
between engine and guard’s van and to maintain 
efficient vacuum under ordinary working conditions ? 

(6) If so, will it be possible to do so without heavy 
extra expenditure of coal ? 

2. (a) If the reply to question | is in the negative, 
to what proportion of the gross weight (or number of 
vehicles) of a goods train is it necessary to apply the 
vacuum brake in order to get ample control on various 
gradients, say, (i.) level, (ii.) 1 in 400, (iii.) 1 in 300, 
(iv.) 1 in 200, (v.) Ll in 100, (vi.) 1 in 50 or less ? 

(6) Under the ordinary working conditions can the 
vacuum brake be expected to work efficiently if 
applied to such number of vehicles per train ? 

3. On the assumption that 75 per cent. of the goods 
vehicles on all broad-gauge railways are vacuum 
braked and the remainder piped, will it then be possible 
to keep the vacuum brake in effective working order 
and connect the vacuum pipe throughout the train, 
only utilising the brakes on the number of vehicles 
necessary (ride Question 2) ? 

4. Has the Locomotive and Carriage and Wagon 
Sub-Committee any suggestions to put forward if the 
reply to Questions 2 (6) or 3 is in the negative ? 

In the discussions that followed considerable 
differences of opinion was expressed as to the suit- 
ability of the vacuum brake for goods service, and 
although the resolutions eventually drafted were 
cautious and without any definite recommendation, 
they certainly point to an element of doubt which is 
difficult. to explain if the vacuum brake apparatus is 
as satisfactory as some of its advocates would have 
believe. The following were the resolutions 
recorded : 

_ 1. (a) This Committee considers it very doubtful 
if with existing equipment long goods trains can be 
satisfactorily operated in ordinary service braked 
through to end van, and is of opinion that this is 
quite impossible with present standard of maintenance. 

An improvement in this standard is anticipated 
when all railways are operating the brake, but this 
Committee is not in a position to forecast what degree 
of improvement will be attainable until it has had 
experience under these conditions. 


us 





WITH DUAL CYLINDER BRAKE EQUIPMENT FOR 


the proportion of braked vehicles recommended im 
the G.I.P. note and found page No. 58 of the 
“ Proceedings ”’ is suitable. 

2. (6) This Committee is not in a position to state 
definitely how many vehicles could be worked under 
ordinary conditions without appreciable difficulty, 


on 


Statement Showing Capital Spent on Automatic Vacuum Brake 


VARYING LOADS 


tinuous brakes in service. It will then be possible 
to ascertain from experience how far the vacuum brake 
apparatus really meets the of heavy 
goods traffic. r 
— The difficulty of coupling has been met in India 
by the general adoption throughout of screw couplings 


requirements 


Fitted Goods Stock, and Anticipated Savings if Fully Operated 


1. Approximate number of wagons on A. 16,600 wagons fitted with A.V.B. gear and piped (at present 
line (excluding brake vans) to date inoperative) A capital expenditure of Rs. 47,84,000. 
March, 1923 17,700 B. 670 locomotives in goods traffic fitted with A.V.B. gear sufticient 
2 A ¢ i al eens hee to operate fully loaded goods trains = A capital expenditure of 
2. Approximate number of goox ra at Rs. 14,07,000. 
vans . C. Maintenance of gear on locomotives and wagons (each wagon Rs. 70 
3. Total vehicl 18.600 perannum) = Rs. 12,26,020 per annum, say, Rs. 12,30,000. This 
&. s0tal vonicies , 1s estimated on basis of cost of working passenger trains. Actually 
4. Number of cematineninaneda traffic ‘ in 1922-23 the G.I.P. spent about Rs. 65 per carriage per annum 
(all fitted with A.V.B.) . . 670 in maintenance. It is considered that partial working of the 
5. Number of goods vehicles fitted with goods stock costs as much, if not more, than will full working. 
A.V.B. complete 13,000 D. an Sees Se fe noon of maintaining 500 goods brakes, 
4 which co’ used as 8 carrying wagons at Rs. 2-8 per day ; 
a onc a — veuietes piped oer 3.600 their value would be about Rs. 4, 56.250" say, Re 4,60,000. : 
P a EK. Wages of 500 brakesmen whose services could. be dispensed with 
6. Estimated cost of fitting (4) with a = Re. 2,40,000 per annum, say, Re. 2,50,000. 
A.V.B. complete Rs. 14,07,000 F Additional consumption of fuel for operating the A.V.B., 1,36,68,000 
7. Estimated cost of Ging (5) with engine miles per annum (at 5lb. per =) 30,500 tons 
A.V.B. complete 45,50,000 Re. 6,63,375 per annum, say, Rs. 6,75,006 
Ja. Estimated cost of fitting (Se) “satel G. Estimated saving effected through siete of haulage of dead 
pipes 234,000 ay “ae vans remodelled for goods carrying vehicles 
8 per annum, 
ie cal capital expendiner ne ved i H. Estimated saving by preventing damage to vehicles due to greater 
(which is inoperative), ineluding J. ih ceocaalitatieen teeta uma coiling we traffic, i.c., 5 per 
locomotives on which brake is fitted 61,91,000 cent. more wagons in service = Re. 6,00,000 per annum. 
Say _ §2.00,000 K. ee oat gi C4 — consumed for the partial working of A.V.B. 
. y oT? = say, Rs 
. Estimated a pyneesgpm gol sue L. Anticipated savings in working Ghat inclines, less marshalling, 
(5) and (5a) per annum (basec oe ~o of weighted brake vans, &c. = Rs. 1,00,000. 
passenger stock experience with = M. Bothnia wales of partial working of the A.V.B. = say, Re. 4,00,000 
gear always in use) . 11,26,000 ! 
10. Estimated maintenance are for 
(4) per annum »  1,00,000 Present position. al the A.V.B. is worked throughout. 
11. Goods brakes earn no revenue. On _ = —— —— aaquiay 
trains fitted with A.V.B. through- Credit. Debit. Cc redit. "Debit. 
out, one 10-ton brake van will be te 
sufficient for any train load instead Rs. 
of two 20-ton brake vans as at Interest on capital D 4,60,000 | Interest on capital 
present. It should therefore be of Rs. 62,00,000 E 2,50,000 of Rs. 62,00,000 
possible to convert 500 brake vans Rs. (A and B) at G = 7,50,000 (A and B) at 
into covered goods wagons, leaving M = 4,00,000 6 per cent., say, H 5,00,000 6 per cent., say, 
400 brake vans to become 10-ton Rs. 3,72,000 J 6,00,000 Rs. 3,72,000 
vehicles. Similarly the services of C= Rs, 12,30,000 L 1,00,000 F=Rs. 6,75,000 
probably 400-500 brakesmen could K= Rs. 1,00,000 C= Rs, 12,30,000 
be dispensed with. z 
‘. Say. 
12. The estimated value (1.R.C.A.) of 500 Rs. 4,00,000 Say, Rs. 17,02,000, Rs, 26,60,000 | Say, Rs. 22,77,000 
C.G. wagons (goods brake vans) at : 
Rs. 2-8 per diem per annum. . » 456,250 Net result of partial working of Net result if A.V.B. is operated 
13. Wages of 500 brakesmen (say, Rs. 40 A.V.B. as at present complete 


per mensen, average) per annum 2,40,000 


but considers that on the easier gradients there would 
be no difficulty in operating vacuum 
number of vehicles required to control the train as 
proposed in preceding paragraph. 

3. This Committee considers that difficulty will be 
experienced in through working of the brake as pro- 


posed in Question 3. 


Debit to Revenue Rs. 


braked the, 


13,22,000. Credit to Revenue Rs. 3,83,000. 


in_supersession to the three-link ; but here again the 
loss of time in marshalling the vehicles together, with 
the weakness of the draught appliances, have induced 
the Railway Board to investigate the possibilities 
of the equipment of central mechanical couplers. 
This proposition has, we understand, been favourably 
reported on by a committee, and it would appear from 


























194 


THE ENGINEER 





Avs. 24, 1923 





the remarks of different railway authorities in this 
country on the troubles that exist on the Indian 
railways that an automatic mechanical coupler is a 
practical necessity if continuous brakes are to be 
regularly used on goods trains. In the discussion on 
Colonel Pringle’s paper on ‘‘ Safety,” before the 
Society of Arts, Mr. Selway, then traffic superin- 
tendent of the Great Northern Railway, called atten- 


tion to this trouble and pointed out the serious obstacle | 


to rapid movement the general use of screw couplings 
would introduce. 

In India various experiments have been made with 
trains equipped with the automatic vacuum brake to 
demonstrate the possibilities of successful operation. 
The G.I.P. Railway has made tests with a train, 
equivalent to 2000 tons behind the tender, and they 
have shown that it is quite possible to maintain 20in. 
of vacuum through the seventy-one cylinders in the 
train excluding engine and tender, with a length of 
piping of 1600ft. Rapidity of action has been demon- 
strated, but when it comes to release there is evidence 
that considerable delay is incurred. To restore full 
vacuum throughout a train such as that mentioned 


three and a-half to four minutes are necessary. The | 


North-Western (State) Railway made some experi- 
ments in 1921 to ascértain the additional coal con- 
sumption and the ability of locomotives to maintain 
vacuum on long goods trains. We understand it has 
been agreed that 16in. shall be the working vacuum 
on the Indian railways for goods trains, and it is 
expected by this means to modify considerably the 
time required for release; at the same time it must 
not be forgotten the brake power is considerably 
diminished. 

Trials have also been made to ascertain the advan- 
tages in movement that would accrue through the use 
of continuous brakes on goods trains, and it has been 
made clear that considerable time will be saved in 
the movement of vehicles, thus securing more service 
from the wagons, equal to at least a 10 per cent. 
increase in the number on the railways. Further, there 
would be considerable diminution of the dead weight 
hauled, for, whereas, with the long trains now running, 
two 20-ton brake vans are necessary to hold the rear 
portion should a rupture of the couplings take place 
near the engine, they could be replaced with one 
10-ton van. Then there is the utilisation of dead 
weight under the vehicles; each wagon has about 
15 ewt. of brake work at present giving no return. 
Another promised benefit is the utilisation of some 
hundreds of brake vans as goods-carrying vehicles. 
With the brake in regular operation it is expected 
to get increased service from the wagons, decrease in 
dead weight hauled, and greater safety; all these 
facts are urged as very desirable benefits to be 
secured. 

The drawings herewith show (1) the underframe of 
a standard wagon (I.R.C.A.) with brake equipment 
of the vertical combined cylinder and chamber type 
with piston and rolling ring ; (2) a horizontal cylinder 
of the diaphragm type—with this a “ cut-out” valve 
is required, as there is no syphon pipe to pull off and 
plug when the brake apparatus is to be rendered 
inoperative on a wagon; (3) an arrangement of dual 


cylinders for providing brake power to meet the load | 


of a wagon ; 
matically when the continuous vacuum maintained 
in the chamber is destroyed. 

The vertical combined cylinder and chamber 
pattern has been most generally adopted, although 
there are many who consider a diaphragm arrange- 


ment would prove a better proposition for the goods | 


service. We understand that the chief troubles are 
due to the wastage of the rubber rolling rings, neck 
rings, &c., from climatic causes, the loss of hose pipes 
and fittings due to theft. 

At the present moment a committee of experts 
deputed by the Indian Railway Conference Associa- 
tion is considering and investigating every detail of 
the apparatus in use with a view to simplification, | 
improvement, and standardisation, and one of the} 
first things this committee has determined to do is 
to reduce all joints, connections, &c., to a minimum 
to obviate the chances of leakage. It has been 


decided, as already mentioned above, that the brake | 


apparatus is to be brought into operation inside a 
year from date, and we understand that no effort 
is to be spared in getting the apparatus into regular 
working within the period allotted 

The accompanying table, compiled by the Great | 
Indian Peninsula Railway, will be studied with interest 
in this connection. 








Kite Balloons and Airships in 
Naval Warfare. 


By Captain P. H. SUMNER. 


Wir our ever changing airship policy it is a 
matter of conjecture whether there is to-day any | 
intention of maintaining an efficient kite balloon 
service. During the war, kite balloons had a Direc- 
torate, or rather a Deputy Directorate, of their own, 
and comparatively recently they were merged into the 
Airship Department. Most of the work performed 


by the kite balloons was kept secret, but it was highly 
appreciated by our Fleet Commanders. 
Work on this type of balloon, neglecting the captive 


in this the load cylinder is cut out auto- | 


spherical balloon, began in this country in the early 
part of 1915. It was carried out by a little band of 
enthusiasts experimenting with an old “ sausage’ 
balloon brought over from Belgium. It was to the 
late General Maitland that the new department of 
the R.N.A.S. owed its existence. At that time many 
of the airship experts then busily engaged upon the 
| small “ blimp ” airships, looked shyly at the captive 
balloon. Some station officers thought the new 
| department would prove a useful dumping ground 
| for turning bad pilots into good observers, but later, 
as the kite balloon section progressed, airship officers 
| sought information from the department on such 
|matters as the mooring and towing of airships. 
Through dint of study and hard practical work, it 


up to 70 or 80 miles per hour, whereas previously a 20 
mile per hour wind was considered the maximum. 


Towrne aNnp Moorine. 


Towing and mooring may be considered from the 
same standpoint. A moored dirigible is literally a 
captive balloon, but towing or mooring an airship 
in a high wind is a difficult problem. In such cireum- 
| stances the airship in many respects is unsuitable 
| when we come to study the essentials for proper 
captive work. 

The airship with a fine streamline form is primarily 
designed for speed in free flight. Its centre of lift 
is situated somewhere above the centre of gravity 
of the car, a position much further aft than in the 
kite balloon. In the kite balloon the centre of lift 
is situated forward in a position just over the mooring 
cable. If the mooring or towing cable is attached 
under the centre of lift of an airship, the existing 
rudder and elevator surfaces will be too near the 
point of attachment, and the leverage for their action 
in stabilising the ship about this point will be deficient. 
The size of the rudder might be increased, but this 
' would make a very inefficient airship when in free 
flight, for the size would have to be enormous. It 
follows, therefore, that the successful mooring of 
an airship from a surface ship at sea in high winds 
would necessarily be effected at the expense of the 
efficiency of the ship when in flight, its primary use. 


Tue Use or THE Krre BaLioon. 


Before discussing the relative merits of the kite 
balloon and the airship, it may be desirable to mention 
some of the work performed by the former during 
the war. From the first, the value of spotting from 
a captive balloon over the sea, especially for any 
combined military and naval attack, was appreciated. 
It was, therefore, not long before the Belgian 
“sausage” balloon was on its way to the Dar- 
danelles, in a ship which had been fitted out to 
accommodate it. A certain Turkish battleship was 
causing trouble to our vessels, and as it was hidden 
somewhere up the Narrows it could not be located. 
H.M. Kite Balloon ship Manica was the first vessel 
to fly a kite balloon at sea, the balloon being put up 
from her deck when off Malta on her way to Gallipoli. 
| Gunfire from the Turkish battleship ceased when 
the balloon was sent up from the ship even when 
|no observers were being carried. One advantage of 
the balloon was thus to minimise the enemy’s gunfire 
in order that his gun positions would not be given 
away. At the Peninsula the kite balloon also aided 
a battleship to bombard the town of Gallipoli from 
@ point on the opposite side, in the Gulf of Keros. 
The gunfire was directed from the balloon at about 
2000ft. altitude, and salvoes were soon bursting in 
the centre of the town. A balloon would be engaged 
| in spotting throughout the day, taking up a position 
| at about two miles from the shore with the balloon 
‘ship at anchor. Concealed trenches and emplace- 
ments were revealed and enabled the firing ship 
'eompletely to destroy them. Spotting from the 

balloon was found to be steady and more accurate 
| than from an aeroplane, especially in mountainous 
|country where the land below might appear quite 
| flat, for the kite balloon observer is better able to 
appreciate the contour of the ground. 

Having served a useful purpose in Gallipoli, it was 

argued that the warships or firing ships themselves 
| should accommodate the balloon, the balloon proving 
valuable, apart from spotting gunfire, in keeping off 
| submarines. The wake of a submarine or its 
“shadow” could be seen from the balloon, and 

thus warning could be given to the ships of an 
| impending attack, communication from balloon to 
| ship being effected by telephone, and by wireless to 
| other ships at a distance. The submarine commander 
| with the knowledge that a balloon was aloft would 

| find it discreet to sink to very low depths, and would 

| be unable to use the periscope for attack without 
| being observed. 
|. On land, apart from spotting for artillery fire, 
| balloons were put to an ingenious use. Long wire 
| streamers were lifted into the air, making an apron 
‘from one balloon to another, with the object of 
| trapping enemy aeroplanes or of forcing them to 
ascend to higher altitudes, thus causing them to 
lose accuracy in bomb dropping. 


AIRSHIP OR BALLOon. 

| Considering only the naval value of the kite balloon, 
its employment may be compared with the use of 
airships 


for similar work. 
A small airship is not capable of putting to seq 








soon became possible to fly a captive balloon in winds | an 





in bad weather, and it is at all times dependent upon 
housing facilities on land. A balloon, on the other 


*| hand, can be kept at sea, either aboard a ship or 


aloft moored from the ship. It can also be released 
from the cable and a free flight undertaken, as in 
ordinary ballooning. In this condition, its direction 
of flight cannot be controlled so that in such circum. 
stances the airship would have the advantage. The 
airship, however, is unable to remain long in its own 
element, the air. Sooner or later it has to seek land, 
and is therefore confined to a limited radius from the 
shore. Moreover, it cannot live in bad weather and. 
in addition, the smallest airship would be too cumber- 
some to carry aboard a ship. 

The kite balloon, on the other hand, can go to sea 
d remain at sea, as part of the equipment of a 
warship. It may be put aboard a special carrying 
ship in much the same way as an aeroplane. A smal! 
non-rigid airship costs several thousand pounds, 
and its work is limited to coastal patrol. A kite 
balloon costs a few hundred pounds, can be operated 
in the open sea, and is always directly in touch with 
large guns either off shore or at sea. 

A broad view of the balloon and ship shows an 
engine of war with its eyes in the air, and the arma 
ment power of a battleship behind it. Its element 
is the sea and its job gunnery. 


BomBs AND GUNS. 


Bombs are essentially a weapon for attack. On 
has to steal right over the objective. To use a highl) 
inflammable gas bag for such an operation is a 
dangerous undertaking, and has to be limited to a 
form of occasional attack. The expense of carrying 
a heavy weight of bombs in. the air, to be dropped 
only when conditions are favourable, would seem to bh 
out of all proportion to results achieved. An efficient 
attacking force must be ready to strike anywher 
at any time with a reasonable chance of preserving 
its own safety. The greater part of the attention in 
an airship attack has to be given up to its own safety. 
in other words, defence. On the other hand, a 
destroyer or similar fast moving vessel with an 
observation balloon aloft can effectively protect ou 
shipping and coast line, and at the same time provide 
a better striking force in a defensive organisation. 
Eyes only are required in the air for an increased 
accuracy of gunfire. 

RECONNAISSANCE. 

For reconnaissance work a preliminary survey by an 
airship for naval. purposes would herald an attack. 
The small non-rigid airship is not a good instrument 
for attack, even in relatively enclosed waters. It 
falls an easy prey to an aeroplane or seaplane, and 
provides a good target for guns. The seaplane is a 
better means for investigation. It can move from 
one ship to another in face of fire at a lower altitude 
than the airship, and can keep up better communica- 
tion. The safety of an airship would seem to lic 
only in the great heights to which it can attain, 
with the possibility of taking cover in a cloud. It is 
thus liable to get out of touch with the main body on 
the slightest provocation. 

The large ‘rigid, or large semi-rigid, airship, is 
a different proposition. Reconnaissance in this case 
means actual attack. We cannot keep an expensive 
rigid airship for purely scouting purposes. It must 
join in the attack. It can rise to great heights in 
emergency, sail over the objective, and unload a 
formidable number of bombs. If then we must 
build airships, let us take no half measures but 
prepare for the construction of big rigid craft. 








Short Histories of Famous Firms. 
No. XVII.* 


SHARP, STEWART AND CO., LIMITED, ORIGINALLY 
OF MANCHESTER, LATER OF GLASGOW. 


No. I. 


THE original foundation of this celebrated firm 
dates back to 1806, when two brothers, Thomas and 
Robert Chapman Sharp, had a workshop in Man- 
chester for the manufacture of tools and general 
machines. In 1823 a third brother, John Sharp, 
joined the firm, and in 1828 Richard Roberts wes 
taken into partnership, and the title of the firm became 
Sharp, Roberts and Co. At this time the business 
was chiefly eoncerned with the manufacture of 
cotton-spinning machinery, to which card-making 
machinery was subsequently added. 

Roberts was a born mechanical genius, to which) 
talent he added a sound engineering knowledge, 
such that his many useful ideas materialised into 
practical working machines. The demand for machine 
tools afterwards occupied the attention of the two 
partners, with the result that planing, slotting. 
wheel-teeth cutting and other useful machines, some of 
which were inverited and improved by Roberts, 
found their way into the numerous engineering works 
then springing up in this country. 

In 1833, Sharp, Roberts and Co. took up locomo- 
tive manufacture, and their first engine was put 
to work in 1834 on the Liverpool and Manchester 
Railway. It was aptly named Experiment, and ' was 
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followed the same year by three engines on somewhat 
similar principles for the Dublin and Kingstown Rail- 
way. The latter three engines need not. be illustrated 
here ; illustrations of them are to be found in Tue 
ENGINEER, February, 1883, page 146, and on Plate 47 
of the late Mr. J. Tomlinson’s presidential address to 
the Institution of Mechanical Engineers, 1890. But 
it appears, from a drawing of the ‘* Experiment” 
made by Mr. Thomas Turner* in 1834, a copy of 
which is now in the possession of Mr. James Dunlop, 
ENGINEER of 
uly in Fig. J, that 
this engine differed in many material respects from 
The vertical cylinders were placed 


and was published by him in Tur 


2nd, 1920, and is reproduced 


the Lrish engines. 
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FIG. 1—THE EXPERIMENT, 


the ls, aml not above the leading wheels 
sides of the boiler. An extremely large dome 
middle of the boiler barrel served 
to contain the dome, but also housed the 
exhaust pipe, which entered a chimney 
the top of the dome casing. A small 
moke-box was arranged in front of the boiler, and, 
apparently, the waste gases were drawn backwards 
into the dome casing through a chamber above the 
ot 


four whee 
t the 
ming near the 
it only 
ertical 


placed on 


arrel, though this portion the arrangement is 
ot clear. The bell-crank arrangement for com- 


municating motion to the connecting-rods was also 
different. The North British Locomotive Company, 


Limited, is of opinion that it correctly represents 
. i 





1833 


Manchester Railway, and was subsequently chief 
locomotive superintendent of the North Union 
Railway. 

In these four engines the mechanical geaius of 
Roberts seems to have carried him away. His mind 
had been trained in the direction of the more com- 
plicated mechanisms of cotton machinery and machine 
tools, and he does not appear at that time to have 
grasped the comparative simplicity of the locomotive, 
which had been evolved in Stephenson’s engines of 


the “ Planet’ and “ Patentee”’ types, or of Bury 
and Kennedy's * Liverpool”’’ engine. The result 
was the unnecessary complication in the Roberts 


* Hibernia” class, of vertical outside 
the piston-rods of which came of 
the top and were coupled 


chgme, 


cylinders, out 


by means of double 
rf parallel side links to 
heavy triangular “ bell- 
crank” levers, the lower 


corners of the latter being 


in turn jointed to the 
“small ends’ of the out- 
side connecting-rods. The 


valves for each cylinder 
were actuated by means of 
a mechanism derived from 
the opposite side of the 
engine. A form of piston 
cylindrical valve, in- 
vented by Roberts in 1832, 
was also included in the 
design, and these appear 
to have the first cylindrical 
valves applied to locomo- 
tives. But, in spite of their 
undoubted mechanical in- 
venuity, these first four 
engines, which ran on four 
wheels, the hind pair 
driving, were an undoubted 
failure. An official report 
from the engineer of the 
Dublin and Kingstown 
Railway attributed the 
bending of the rails on that 
line partly to their use. He 
stated that ‘ the peculiar 
action of the  bell-crank 
motion, causing part of the pressure on the piston 
to act directly in pressing one part of the machine 
downwards against the rails, caused at the same 
time a vibrating or rocking motion of the whole 
engine, extremely injurious to itself, and exciting 
considerable doubts as to its security.” A third 
pair of wheels was added by the railway company, 
but it not appear that very great improve- 
ment was effected. The cylindrical valves had to be 
abandoned, as they seized in their casings when hot. 

During the three succeeding years the firm left 
the construction of locomotives, but in 1837 again 
up that branch of engineering. Profiting by 
experience, new designs on more orthodox 


or 


does 


took 


past 


‘ 
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afterwards developed into the well-known “ Sharp” 
“singles,” and made the reputation of the firm. 
In the first place the frames were characteristic of 
the firm, and were raised in a curve above the driving 
horns. Hitherto, the height of the frame had been 
determined by allowing what was considered to be 
a sufficient depth of wood and metal above the driving 
horn opening, and the level of the top of the frame 
was then horizontal line 
from end to end, result. that very deep horn 
were for the smaller carrying wheels. 
horn-jlates had a natural 
‘whip laterally under the side shocks, causing 
the bolts, which attached them to the main frame 
plates, to work loose. The leading wheels of the 
Grand Junction Railway engines 3ft. 
but the trailing wheels were only 3ft. in diameter, 
This feature of making the leading wheels larger 
than those under the footplate was afterwards copied 
by McConnell, Cudworth, Craven, and Fletcher, 
of the past generation of locomotive superintendents, 
and also by many of the locomotive manufacturers. 
But in most of Sharp's later engines the four carrying 
wheels were of the same size. 

At this early period, according to D. K. Clark, 
the firm applied weights in the driving wheels to 
balance the revolving masses, and was, he believed, 
the first amongst British makers to do so. 

The true Sharp design is shown in Fig, 2, and dates 
from about 1838. The sandwich frame plates were 
each welded in one piece, a great improvement upon 
the older method of bolting on the axle guards, and, 
as far as the writer can trace, the firm was the earlicst 
make the frames in this manner. The trailing 
whee's were increesed to the same diameter— 3ft. 61. 

as that of the leading wheels. There were 
frame plates, of which the two inside the whee! 
extended from the cylinders to the fire-box casinz. 
These acted as longitudinal stays and had no bearing» 
for the driving axle. But the latter had bearing» 
in each of two central frame plates, which also 
extended from the back of the cylinders to the fire- 
box casing, and were placed about 5in. on each sick 
of the centre line of the engine. The crank axle 
was therefore supported in four bearings. 

The dome, of which the cover was of polished 
brass and of ornamental shape, was placed imme 
diately behind the chimney away from the pout 
of maximum ebullition, reducing the length of the 
steam pipe. This position of the dome was a feature 
of Sharp’s engines for about twenty years. 

The greater number of these engines had driving 
ivheels 5ft. 6in. diameter, though several were built 
with 5ft. wheels. The cylinders of the 1838 engines 
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were l3in. by 18in., increased to l4in. by ]8in. im 
1839, and l5in. by 18in. in 1843. In 1844 the stroke 
was lengthened to 20in., and from 1845 to 1845 


the standard size, 
by 20in. 

In 1842 Thomas Sharp died, and the following 
year Roberts retired from partnership, but he re- 
tained the old factory. The building 
firm moved to new premises the 


with a few exceptions, was 15in. 


locomotive 
in=—Manchester 











FIG. 2—THE ATLAS, CIRCA 


the engine as built, in respect of the wheel arrange- 
ment and driving mechanism, including the valve 
gear, but that the sinoke-box and chimney are doubt- 
ful. It is probable that the type of front end was 
modified during construction to that latterly adopted 
for the three subsequent Irish engines. It may be 
added that the illustration corresponds with a hitherto 
unnoticed description of the Experiment contained 
in @ letter by Mr. Thomas Hunt, in Tor ENGINEER, 
March 9th, 1883, page 186. Mr. Hunt was connected 
with the locomotive department of the Liverpool and 

* Mr. Thomas Turner is mentioned on page 39 of Colburn’s 
Lox omotive Engineering "in connection with the introduction 
of the steam whistle, a drawing of which he brought from Dow- 
luis to Sharp, Roberts and Co. 














1838 FIG. 


lines were made, taking as a starting point the 2-2-2 
type of Stephenson's Patentee. The ability of Roberts 
now found expression in making improvements in 
the details of design and workmanship. In the 
latter respect his knowledge of machine tools stood 
him in good stead, and, wherever possible, machine 
work was substituted for hand fitting. 

The first group, built in 1837, consisted of ten 
passenger engines, with Sft. driving wheels, and 
I2}in. by 18in. cylinders, for the Grand Junction 
Railway. The weight was only about 12} tons 
empty. Although apparently built to leading dimen- 
sions supplied by the locomotive department of the 
railway, these engines show certain distinguishing 
features of the Sharp-Roberts design, which shortly 


8—STANDARD SINGLE DRIVER ENGINE, CIRCA 


1847-8 


Atlas Works—and was continued by Mr. John Sharp, 
Mr. Thomas B. Sharp, and a new partner, Mr. John 
Robinson, the title being changed to Sharp Brothers 
and Co. In addition to locomotives, machine tools 
were made a prominent feature of the firm’s manu- 
factures. 

The third stage in the evolution of the “ Sharp’ 
single engine of the 2-2-2 type, is shown in Fig. 3, 
which dates from 1847-8. Beginning with engines 
having Sft. 6in. drivers and 15in. by 20in. cylinders, 
the latter were shortly afterwards increased to 16in. 
diameter, and a number were also built with 6ft. 
wheels. Engines of this type were built until 1857. 
The total heating surface of the various sizes of 
these engines varied from about 750 to 970 square 
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feet, and the boiler pressure of those built in 1847—9 
was 80 lb. to 100 Ib. per square inch. 

Fifteen similar engines, but with larger 6ft. Gin. 
wheels and l5in. by 22in. cylinders, were built 
in 1849 for the London, Brighton and South Coast 
Railway, and in their time did remarkably good work 
in running from London Bridge to Brighton, 504 miles, 
in 65 min., after that timing had been introduced 
about 1857. 

It has been necessary to mention these celebrated 
engines at considerable length, since they not only 
constituted an extremely large proportion of the 
tirm’s output between 1837 and 1850, but they made 
the name of the makers famous. Of the first 600 
engines built by Messrs. Sharp to the end of 1849, 
about 80 to 85 per cent. were 2-2-2 engines of this 
type. Most of them were for British railways, but 


@ screwed projection solid with the wedge. This 
form of connecting-rod end was afterwards used by 
Joseph Beattie on the London and South-Western 
Railway, and is to-day to be found on many engines 
built in this country for the Argentine and other 
foreign railways. 

With plenty of orders coming in for the standard 
passenger engines, the number of goods engines 
made by the firm was comparatively small during 
this period. A few 0-4-2 outside framed engines 
with 5ft. and 4ft. 6in. coupled wheels were built 
for home railways during 1841-1844. They had 
l4in. cylinders and 18in. to 20in. stroke, and this 
type was derived from the standard passenger engines. 
During 1845-7 a 2-4-0 type with outside cylinders, 
I4in. and 15in. diameter by 22in. stroke, and coupled 
wheels varying from 4ft. 6in. to 5ft. diameter placed 








Fic. 4—L. AND N.W.R. EXPRESS LOCOMOTIVE, 


some were exported to France, Germany, Italy and 
Denmark. One or two of the early French locomo- 
tive manufacturers copied them almost exactly. 

In 1845 Messrs. Sharp Bros. introduced another 
2—2 engine with inside bearings and outside 
cylinders. Most of them went abroad, mainly to 
German railways. They had 5ft. 6in. driving wheels 
and cylinders 14}in. and l5in. by 22in., and many 
of them, in addition to the Sharp ornamental brass 
dome cover behind the chimney, had also high- 
topped Gothic fire-box casings. Four of them 
built in 1847 for the Main Neckar Railway, of the 
**long boiler’’ type with all wheels in front of the 
fire-box, were rebuilt as 2-4-0 engines with the old 
type of Sharp fire-box and fittings, and remained 
in service until about 1900. 

Two of the outside cylinder 


type of 2— 


type were built in 
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1851 


“ BLOOMER,” 


in front of the fire-box. was constructed mainly for 
German railways. 

But the most notable goods engines designed by 
the firm were those built in 1846-9 for the Manchester 
and Birmingham, Sheffield and Manchester and 
London and North-Western Railways. These were 
by far the most powerful 0-6-0 engines constructed 
at that period, and had 18in. by 24in. cylinders 
and 4ft. 6in. wheels in the earlier ones of 1846-7. 
The later engines of 1848-9 had 5ft. wheels. The 
wheels were of cast iron with channel-shaped spokes, 
somewhat similar to those which Mr. Webb re- 
introduced more than twenty-five years afterwards 
on the London and North-Western Railway in a modi- 
fied form. The wheel bosses were cast with balance 
weights. The steam chests were placed beneath 
the cylinders, the valves being inclined at an angle. 








Amongst the most celebrated express engines 
of their day were the London and North-Western 
‘** Bloomers,”” designed by J. E. McConnell. The 
first twenty engines of the class—Fig. 4—were built 


by Messrs. Sharp in 1851-2, and the firm built 
five more in 1861. The cylinders were l6in. by 22in., 


leading wheels 4ft. 6in. diameter, driving 7ft. dia- 
meter, trailing 4ft. diameter, wheel base 16ft. 10in. 
The fire-box of the first ten engines had a trans. 
verse midfeather. The total heating surface was 
1448} square feet, of which the fire-box supplied 
146.3 square feet. The second lot of ten engines 
differed from the first series in having a longitudinal 
midfeather, and the fire-box heating surface was 
increased to 1654 square feet. Their weight in 


working order was 294 tons. In these engines 
McConnell broke boldly away from the standari| 


practice of that period in using a working pressure 
of 150 lb. per square inch, and in discarding th: 
low centre of gravity theory so long and tenaciously 
held by almost every other locomotive engineer 
For more than twenty-five years these engines worked 
the fastest and heaviest express trains on the southern 
division of the London and North-Western Railway, 
on which they did excellent service. 

In 1852 the senior partner in the firm, Mr. John 
Sharp, retired, and his place was taken by Mr. C. P. 
Stewart. Mr. T. B. Sharp also retired shortly afte: 
wards, and was succeeded by Mr. Stephen Robinson 
The firm became a limited liability company in 1863, 
with Mr. Stewart as chairman, a position which hx 
retained until his death ia 1882. 

Ten “single”? express engines—-Fig. 5—-built 
1863 for the Midland Railway, merit mention, 
in that they illustrate the final development of the 
famous Sharp engines. The general dimensions 
were supplied by Mr. Matthew Kirtley, but the details 
of the design were left to the firm. The cylinders 
were l6in. by 22in., driving wheels 6ft. 6in. diameter, 
and carrying wheels 4ft. diameter, wheel base L5ft. 6in. 
equally divided. The boiler, which carried a working 
pressure of 120 lb., contained 176 2in. tubes, provid 
ing 1038.4 square feet of heating surface, and the 
fire-box, which had a transverse midfeather added, 
102.7 square feet, making a total of 1141.1 squar 
feet. The outside frame of the “ sandwich ” 
type, and the inside frame extended from the front 
buffer beam to the front of the fire-box casing, to 
which it was secured, in accordance with the usua! 
practice of that period. The total weight ia working 
order was about 29} tons. These engines, which were 
Nos. 120 to 129, on the Midland Railway worked most 
of the express trains between Birmingham and Bristol 
for about twenty years. 

A typical Sharp-Stewart 0-6-0 goods engine of 
the 1854-1865 period is shown in Fig. 6. Twenty 
of these locomotives were built in 1854-5 for the 
Midland Railway, sixteen were exported to Egypt, 
and a number worked on the Belgian, Dutch and 
other railways. ‘The cylinders were l6in. by 24in., 
and the coupled wheels had a diameter of 5ft. L4in. 
The total heating surface was 1155 square feet. 
The outside frame plates, instead of having the 
horn-plates bolted on, were in one piece, but the 
usual tie-bar connecting stays were bolted between 
the horns. These engines were at work both in thi- 
country and in Egypt for a period varying from 
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FIG. 5—-MIDLAND RAILWAY EXPRESS ENGINE, 


1847 as well-tank engines for the Manchester and 
Birmingham Railway. They had 5ft. 6in. single 
driving wheels, l5in. by 20in. cylinders, and 80 Ib. 
pressure. These engines were fully illustrated and 
described in the latest edition of Tredgold’s ** Steam 
Engine ’’- about 1850. This account is specially 
interesting, in that it describes many of the details 
of Sharp’s standard practice of the period. Amongst 
these may be mentioned the disc valve regulator, 
which Stroudley afterwards used in a slightly modified 
form on all his engines for the Brighton Railway. 
The disc valve regulator was not, however, the 
invention of Messrs. Sharp Bros., but was an improved 
construction of the regulator designed by R. Stephen- 
son and Co., aiid used in their engines of 1837. The 


small end of the connecting-rod Was solid and had 
a packing piece betwoen the back brass and the wedge. 
The latter was placed horizontally, and the wear 
was taken up by means of a nut, which worked on 
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1853-4 FIG. 6—MIDLAND RAILWAY GOODS ENGINE, 1854-5 


The wheel base was reduced to 12ft. 2in. by making 
the engines on Stephenson's “long boiler ’’ pattern, 
the boiler barrel being 14ft. long. The fire-box was 
provided with a transverse mid-feather partition. 
Some of these ongines were at work for about forty- 
five years. A full description, with drawings of 
them, is to be found in D. K. Clark’s * Railway 
Machinery ”’ (1855). 

The “ mixed traftic ”’ 


_* 0-4-2 type of engine with | 
inside frames, which Bury had originally introduced | 


| 


in 1846, was taken up by Sharp Bros. in 1848, and | 


the design was greatly improved by them. For more 
than thirty years it was one of the firm’s standard 
types, and was in great demand for branch line 
railways in this country, Ireland and abroad. Twenty 
of these engines, built by. the firm for the Glasgow 
and South-Western Railway in 1860-1862, were 
the forerunners of Mr. P. Stirling’s well-known engines 
on that railway and the Great Northern. 


forty-two to sixty years, the average being about 
forty-seven years. 

To France and Germany the firm had exported 
engines from the earliest days of railways, and ia 
1850 sent their first engines to Italy, followed in 1853 
by engines for various railways in Spain. A con- 
siderable number of Sharp-Stewart’s locomotives 
built between 1859 and 1870 are still at work on the 
principal Spanish railways. From 1854 onwards 
many engines were built for Holland, and nearly the 
whole of the locomotive stock for the Dutch Rhenish 
Railway was built by the firm. By the end of 1856 


| the firm’s engines were to be seen in almost every 


country in Europe. The one thousandth locomotive 
was completed in 1857. For countries outside Europe 
the first engines to be exported were sent to Demerara 
in 1852, to Egypt in 1855, and were followed by a 
considerable number for India in 1859. 

In 1860 the firm constructed for the Northern 
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Railway of France one of Mr. Sturrock’s celebrated 
(jreat Northern 7ft. single express engines, which 
worked for many years in turn with the French-built 
engines on the express trains between 
Paris and northern France. 


Crampton 








G.W.R. Four-cylinder Locomotive 
Caerphilly Castle. 


ue Great Western Railway has just put into service 
, new four-cylinder engine, the first of a batch of ten 
which will be known as the “ Castle” class, names and 
unbers being as follows :—-No. 4073, Caerphilly Castle ; 







herewith, possesses several new and important departures 
from the design of,previous engines of the same type. 
Larger cylinders have been fitted, and to supply them with 
| steam a new boiler has been designed. While retaining 
the special features of the Great Western Railway standard 
| boilers, the dimensions have been increased, the barrel 
being 5ft. 1'*/,,in. at the front end and 5ft. 9in. at the 
| throat plate, the length remaining at 14ft. 10in., as in the 
case of the No. 1 standard. The fire-box is of the same 
design as that fitted to No. 7 standard and has the same 
grate area. The inside cylinders are supplied with steam 
through passages in the saddle supporting the smoke-box, 
the steam pipes for the outside cylinders being brought 
through the side of the smoke-box and connected direct 
to the steam chests. 

The provision of larger cylinders brings the tractive 
eTort up to 31,626 lb. at 85 per cent. boiler pressure, 


TOTAL73417 FUuL 


Excitation for both the main generator and the auxiliary 
housé generator will be obtained from a three element 
motor-driven exciter set. This special exciter set will 
consist of one 350 kilowatt direct-current generator to 
supply excitation current for one or both of the“main 
generators, and a 50 kilowatt direct-current generator to 
supply excitation current for one or both of the auxiliary 
house generators. Both the 350 and the 50-kilowatt 
generators will be driven by one induction motor. 

The turbine generator units will be served by two 
55,000 square feet radial flow, two pass, surface condensers 
The water boxes will be divided to permit of cleaning one 
half of the condenser while the other half is in operation 
Each condenser will be equipped with lin. outside diameter 
number 16 B.W.G. Admiralty metal tubes, and the con- 
densers will be bolted to the turbine exhaus s by means of 
cast iron exhaust connections, part of the weight being 






se" 


taken by spring supports placed beneath each condenser. 
The spring supports are to allow for the expansion and 
contraction of the The centre line of the 
condenser will be at right angles with the turbine generator 


centre line. 


condensers. 
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WEIGHT DIAGRAM OF THE “CASTLE” CLASS OF G.W.R. ENGINES 
No. 4074, Caldicot Castle; No. 4075, Cardiff Castle; compared with 27,800lb. of the present four-cylinder 
No. 4076, Carmarthen Castle ; No. 4077, Chepstow Castle ; class, thus making the new engine the most powerful 
No. 4078, Pembroke Castle ; No. 4079, Pendennis Castle; passenger engine in the British Isles, the nearest to 
No. 4080, Powderham Castle ; No. 4081, Warwick Castle ; approach it being the 4-6-2 three-cylinder engines of the 
No. 4082, Windsor Castle. London and North-Eastern, Great Northern Section, 
Through the courtesy of Mr. C. B. Collett to whose 29,835 lb. and hf the London and North-Eastern, North 











CAB OF LOCOMOTIVE CAERPHILLY CASTLE 


designs these engines have been built, we are enabled to 
sive the following description and the accompanying 
illustrations. 

The leading particulars of the 
follows : 


‘Castle class are as 


Diam. I6in.« stroke 26in. 
S5in. by 1 pin. 
25in. by 3in. 


Cylinders (four) 
Steam ports 
Exhaust ports 

Boiler 


Length 14ft. 10in 


Diameters outsick ft. 9in. and Sit. 1°), gin. 
Fire-box 
Outside 10ft. by 6ft. and 4ft 
Inside Ot. 27 |, gin. by Sft. Opin. and 3ft. 2Zin. 
Height 6ft. Sjin. and ft. 3jin. 
Pubes 
Superheater (84 Diam. lin., length 15ft. 3iin. 


Fire (201) 
Fire (14) 

Heating surface 
Superheater tubes 
Fire tubes 
Fire-box 


Diam. 2in. | ,<¢ o 
o 15ft. 2° |, gin. 
Diam. 5}in. ! e 
262.62 square fect 
1885.62 square feet 
163.76 square feet 


Total 2312.0 square feet 
rire-grate, area 30.28 square feet 
Wheels- 


Coupled, diameter 
Bogie, diameter 
Tender, water capacity 
Working pressure . 
Tractive effort (85 per cent. 
boiler pressure) 


6ft. Shin. 
3ft. Zin. 
3500 gallons 


225 lb. per square inch 


31,626 Ib. 


Engine 4073, views of which are given on page 202 and 


Eastern Section, 20,918 Ib. 

Advantage has been taken of the increased’ length of 
the frame to provide a longer cab than those previously 
existing. This, coupled with the fact that no fittings pro 
ject into the cab beyond the regulator handle, gives greatly 
increased space for the driver and fireman. The roof has 
also been considerably extended and the cab sides fitted 
with large windows, a further innovation being the pro- 
vision of tip-up seats for the driver and fireman. 

The engine is fitted with a copper top to the chimney 
and a brass safety valve cover. The cab and splasher 
beadings are also of brass and the hand rails are now 
polished. This is the first engine to be turned out since 
the war with lining, &c., as in pre-war days, and all engines 
of the ** 2900” and “ 4000’ class will in future be lined 
as they pass through the shops 





New Generating Plant for a United 
States Power Station. 


Two 30,000-kilowatt turbine generator units 
surface condensers and auxiliaries and the necessary 
transformers and switching equipment have been ordered 
from the Electric and Manufacturing 
Company by the Duquesne Light Company of Pittsburg, 
as additional equipment for Colfax power station. 
Each unit is to consist of a single cylinder turbine directly 
connected to a 35,000 kilovolt-ampére 0.85 power factor 
generator with a 1562 kilovolt-ampére 60-cycle auxiliary 
house generator direct-coupled to the main generator. 
The machines are to operate at 1800 revolutions per 
minute. The main generator is designed for 12,000-volts 
three-phase, while the auxiliary generator will be a 2300- 
volts three-phase machine, with 0.8 power factor. 

The turbine is to be of the latest Westinghouse com- 
bination impulse and reaction type. It is designed to 
operate with 265 lb. steam pressure, 175 deg. superheat 
and 29in. vacuum, and its most economical load point 
will be at 25,000 kilowatts, though it is to be capable of 
developing an ultimate capacity of 35,000 kilowatts. 
lhe turbine is of the single flow, single exhaust type, the 
high-pressure stage consisting of a two-row impulse 
element which is followed by reaction blading. The 
conical arrangement of this reaction blading with the 
absence of abrupt changes in diameter of the rotor or bore 
of the cylinder blade rings between the stages are claimed to 
reduce the losses in the passage of steam through the 
blading to a minimum. The last three rows toward the 
exhaust end are of the multiple exhaust type so as to 
permit of the efficient handling of large volumes of steam 
at high vacuum, and at the same time keep the working 
stresses of the blades and the rotor within moderate and 
conservative values. The single large exhaust opening 
with internal guide vanes reduces the leaving losses and 
distributes the exhaust steam uniformly over the entire 
tube surface of the condenser. 

Each turbine will be arranged with four openings at 
various stages, so that steam can be extracted for the 
purpose of heating the boiler-feed water. At the 30,000 
kilowatt load the pressure at these “ bleeding” points 
will be approximately 126 Ib., 59 Ib., 15 Ib., and 3.75 Ib. 
absolute. The turbine is also to be equipped with four 
closed type feed-water heaters taking steam from the 
various stage openings provided in the turbine. The 


with 


Westinghouse 


its 


exhaust, that is, the total condensate from the condenser, 
is passed through these stage heaters and its temperature 
brought up to the most desirable point for boiler feed. 
The auxiliary house generator, which will be driven by the 
main unit, will supply the energy required for supplying 
current for driving all of the auxiliaries for its particular 
unit. 


Two circulating pumps will be provided for ea h con 
Each pump will have a capacity of 35,000 
per minute when both pumps operating 

When one pump operates alone, it is designed 


denser. 

gallons 

together. 
to deliver 46,000 gallons per minute against the reduced 
head. This arrangement will permit of one pump being 
used during light load periods, or when the cooling water 
is at a low temperature. Two condensate pumps of the 
two-stage type will serve each condenser. The pumps 
will have sufficient capacity to remove normal load con- 
densate. Two banks of two steam jet air ejectors each 
will be used for air removal. Each bank of air ejectors 
surface condenser, 


are 


be 


will mounted on a common 

and the main unit condensate or raw water will 
be used for circulating water. The pumps will be motor 
driven, the motors being of the wound rotor type. The 


circulator motors are to be equipped with non-reversing 
mechanism, which will the pumps from being 
reversed when the motor is thrown from one bus-bar 


prevent 
to 


another 











SIXTY YEARS AGO. 


great change which has been wrought in sanitary 
the past very strikingly 
illustrated by a perusal of an article entitled ** The Sewage 
of the Metropolis,’ which appeared in our issue of August 
2ist, 1863. Some time previously the Metropolitan Board 
of Works had advertised for tenders for taking the sewage 
of London the bulk of it-——was at that 
time delivered through the then newly constructed main 
drainage system to reservoirs at Barking and Crossness 
and thence discharged into the at tidal 
periods. Possibly because of the unpleasant condition 
produced by this system in the river, but also, apparently, 
because of a very strong body of opinion that by so doing 
material of great value as an agicultural fertiiliser was 
being thrown away, it was sought to discover by public 
advertisement someone, or some company, willing 
to take it over and utilise it. In response, schemes 
were submitted by nine parties. Most of the schemes 
contemplated distributing the sewage for fertilising and 
irrigation purposes over the Essex marshes, although 
one proposed transmitting it 44 miles by culvert to the 
Maplin Sands, with the ultimate object of redeeming 
15 to 20 thousand acres of fertile land from the sea. 
One scheme, submitted by Mr. C. F. Kirkman, foreshadowed 
modern methods of sewage disposal. He proposed to 
treat the sewage in works at Barking by a patented pro- 
cess involving filtration and deposition, which would 
permit the manurial material to be retained and the 
water to be discharged into the Thames. In the 
same issue we recorded the death of Mr. Joshua Field, 
of Maudslay, Sons and Field. It was largely due to him 
that the firm undertook what many competent authorities 
regarded as of doubtful practicability, namely, to con- 
struct engines of adequate power to propel across the 
Atlantic a vessel of sufficient size to carry the necessary 
amount of fuel. As is well known, the vessel thus engined 
by the firm was the Great Western, which, in March, 
1838, performed her first voyage from Bristol to New 
York in 13 days 10 hours. Mr. Field, in 1817, with five 
other young men—Palmer, Maudslay, Collinge 
and Ashwell—founded the Institution of Civil Engineers. 


In 


matters during six decades is 


The sewage —or 


point Thames 


Jones, 








Tae vacancy created by the retirement of Mr. J. H. 
Thurstoun from the position of divisional engineer at 
Lancaster for the London, Midland and Scottish Railway, 
has been filled by the promotion of Mr, E. H, Townshend 
from Walsall. 
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Electricity in Mines. 
No. 


y¥.° 


A CONSIDERALLE &mce unt of electrica! work has been 


cerried out in mines by Bruce Peebles and Co., 
Limited, of Edmlurgh. Some cf the company’s 
latest work is ilustrated. The machine—shown in 





FIG. 30—400-H.P. ELECTRIC WINDER 


Fig. J0—-is 
2750/3000 volt. open-type slip ring induction motor, 
which runs at a speed of 400 revolutions per minute, 
and drives the main winder at the Lindsey pit of 
the Fife Coal Company, Limited. Peak loads of 
750 brake horse-power can be carried for 9 seconds 


a 400 horse-power three-phase 50-cycle 
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FIG. 32—LOAD CURVE OF ELECTRIC WIKXDER 


every 50 seconds. The winding data is as follows : 


130 fathoms 
» 


Depth of shaft 
Number of cages 


Weight of cage and chains 49.5 ewt. 
Number of decks per cage 3 
Number of tubs per deck 2 

Weight of empty tub 4} ewt. 


47 ewt. of coal 

63 ewt. of stone 
33 seconds 

15 seconds 

i jin. diameter 


Net load per cage 


Winding time 
Decking time 


> 
tope 


2750/3000-volt open-type slip-ring machine, which 
runs at a speed of 490 revolutions per minute, and 
drives the main winder at the Aitken pit of the Fife 
Coal Company. The motor capable with- 
standing peak loads of 750 brake horse-power for 
8 seconds in every 45 seconds. As in the previous case 


is of 


the motor has two pedestal ring lubricated bearings, 
and a bed-plate faced for bolting to the winding gear. 
At present the plant is only used for the work of 














nating-current plant. With a view to improving the 
starting and running of squirrel-cage motors, the 
firm has developed a special machine, which 
known as the “SKA” motor. The rotor has two 
separate windings consisting of copper bars, directly 
embedded without insulation in the rotor iron, and 
the co-operation of these windings results in a high 
starting torque and low starting current machine. 
Two 1300 brake horse-power motors of this type, 








sinking the shaft, but the winding data under actual 
working conditions will be as follows : 


Shaft, depth : ‘ 90 fathoms 
Number of cages 5 : 4 3 


Weight of cage and chains oe 33.4 ewt 

Number of decks per cage ea ‘ l 

Number of tubs per cage i +f i> a 

Weight of empty tub 5 ewt 

Net load per cage 32 ewt. coal 
42 cwt. stone 


Winding time 25 seconds 
Decking time 


Rope 


10 seconds 
Ijin. diameter 

As this winder is still on sinking duty, permanent 
cages, &c., have not yet been fitted. The winding 
motor—shown in Fig. 31—is a comparatively small 
machine. It a 100 horse-power three-phase 
50-ceycle 2750-volt motor, which runs at 584 revolu- 
tions per minute, and drives the main winder at the 
Blairadam pit of the Fife Coal Company. The winder 
data is given below : 


Is 


Shaft depth 
Number of cages a 
Weight of cage and chains 


40 fathoms 
” 


21.6 ewt 


Nurnber of decks per cage ahd l 
Number of tubs per deck 3 2 
Weight of empty tub 3.6 ewt. 
Net load per cage d 14 ewt. 


Winding time 
Decking time 
Rope es 


11} seconds 

9 seconds 

lin. diameter 
Some interesting motors 2nd control gear for mining 

work have been brought to our notice by the Heemaf 

Company, which is represented in this country by 

Mr. Martin Blair, of Amberley House, Norfolk- 

street, Strand. The Heemaf Company was founded 














Fig. 33 


550-H.P. 


A load curve of this machine, with the balance rope 


out of commission, is shown in Fig. 32. Another 
motor used for the same class of work is shown in 
Fig. 33. This is a 550 horse-power three-phase 


* No. 1V. appeared August 17th. 








ELECTRIC WINDER 


in 1894 at Borne, in Holand, but moved, in 1897, to 
Hengelo, an industrial centre on the main railway 
from Amsterdam through central Europe. Because 
of the very general adoption of alternating current 
on the Continent, the company has given a great 
amount of attention to the development of alter- 





FIG. 31—100-H.P. ELECTRIC 


WINDER 


built for the Dutch State shown in Fig. 35 
An order for two simila: 
placed. The machines are 
to multi-stage centrifugal pumps, with a capacity ot 
1320 gallons per minute, and capable of delivering 
against a head of 1960ft, the length of the suction 
being 19ft. 6in. The motors were designed to run at 
1500 revolutions per minute on a three-phase 50-period 
2000-volt supply. The machines are started with a 
high-tension star delta oil-immersed controller. For 
this particular class of duty a high starting torqu 
was unnecessary, the starting torque called for being 
40 per cent. of the full load torque and the starting 


Thies, are 


motors has rec thy beer 


built for direct coupling 
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FIG. 34—OIL IMMERSED STARTING CONTROLLER 


current 170 per cent. fu'l load current. When 
switching the machines directly on to the line at 
normal voltage the current rush was not to exceed 
4} times the normal current with a torque 1.2 times 
the full load torque, and the efficiency at full load 
was to be at least 95 per cent. When put into opera 
tion in the mines the efficiency was found to be 95.7 
per cent., the power factor .9, and the slip 1.2 per 
cent. Atstarting, the current with the controller on 
the first notch was 300 ampéres, on the second notch, 
530 ampéres, decreasing to 200 ampéres; on the 
third—delta—-notch, 150 ampéres; and on the 
fourth notch, 300 ampéres, decreasing to 150 ampéres. 
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The current rush never exceeds the full load current, 
which amounts to 325 ampéres. 

The motors are started without mechanical shock, 
vibration or and the pumps attain speed on 
the second position ot the controller in about 8 seconds. 
The current rushes on the third and fourth notches 
are of very short duration, and are due mainly 
the higher voltage. The high tension 
delta controllers are so designed that during the 
~tarting the supply never disconnected 
from the motor terminals, with the result that the 
possibility of en excess voltage occurring is avoided. 


noise, 


veriod is 
I 


The starting torque is not so high as that obtainable 
the company’s standard “SKA” 
the special charasteristics of these machines were not 
called for, The eompany has also recently supplied 
a number of 2000-volt motors for mining work in 
South Africa, 


on motors, but 


The compeny’s oil-immersed starting controllers 
Fig. 34--are built for three-phase 
motors up to 200 horse-power, and for a maximum 
of 500 volts. The has four 
notches in addition to the * 


as shown in 


pressure controller 


‘off position in which 


Star | 
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counsel for any reply. In his judgment, he found that 
although the invention was one of an extremely unam- | tested. Tests were made in horizontally moving mixtures 
bitious character, it should be supported. He clearly | of Pittsburg natural gas end air at velocities of <00ft. to 
explained the difference over the prior art. According to | 1000ft. per minute. The gas percentages used were 7 per 
the new form, there is a handle held by the operator, which | cent., 8.6 per cent. and 11 per cent. made 
carries at the end nearest the tin a toothed wheel. with the lamp shield in two positions relative to the lemp 
carries a knife holder with a knife so bent down as to press | and direction of flow of the gas and air mixture. In one 
| into the tin end regulated so that its cutting edge is tan- | position the shield was between the gauve and the flow, 
gential with the toothed wheel. The knife slide or holder, | as normally used. In the other position the shield was on 
instead of being made as in the earlier forms prior to this | the downstream side of the lamp. The tests 
invention, has a laterally extending pert immediately | tinued until one or more failures or gas explosions had Leen 
above and about the toothed wheel, so that when the blade | obtained with each of the six gauzes. The results of these 
is pushed into the top of, sey, a circular tin, instead of the | tests may be summarised as follows :-—Total number 
tests, 24; number of tests in which ignition occurred, 14 : 
| number of tests in which rupture or melting of the gauze 
occurred, 2; lowest velocity (feet per minute) 
mixture at which ignition oceurred, 800 ; highest velocity 
(feet per minute) of air at which no 
oceurred, £09 
The Davy lamp failed in velocities of S00ft, to 100 %ft. 
per minute. The highest velocity in which the lamp did 


tests each hed a steel gauze. These sicel gauzes were also 


Tests were 
It also 


were con 


wl 


handle being able, as was the case in the prior forms, to 
rock up and down at the junction between the top of the 
knife and the edge of the tin, the laterally extending portion | 
of tho knife carrier rests on the top of the tin and makes | 
the oper. the knife by of the | 
toothed wheel simpler, tain, and much easier. 
The tendency to reck is done away with, unless a ridi- 
culous pressure is used and the person operating the opener 
can simply rest the laterel extension on the top of the tin | not fail was $00ft. per minute and under the following 
and work quietly and easily without | conditions :—(1) Lamp equipped with e red brass gauze 
tending either to pull the knife out of the tin or to cut an|in not more than 7 per cent. gas mixture; (2) lamp 
uneven and jagged edge. equipped with an old, considerably oxidised red brass 
As regarded the two prior spe gauze in not more than 8.6 per cent. gas mixture and the 
shield in its normal position between the lemp gauze and 
| the air current. No ignitions of the external mixture 


ol air 


tion of dragging means mixtwe igaition 


more 


rocking movement 


ifications cited, one the 














| occurred in velocities below 800ft. per minute. The brass 
| gauzes that failed by rupture failed at velocities of from 
| 100ft. to 200ft. per minute lower than the steel gauzes 
which failed without rupture. This, however, 
true with the red brass gauzes, which failed at practically 
the same velocities as the steel gauzes and without rupture 
Gauzes became heated to redness in velocities as low as 
| 400ft. per minute, and it is remarked that while normeliy 
| that might not be considered dangerous, conditions might 
| easily arise that would greatly increase the danger, as, for 
example, there might be some foreign substance, such as oil, 
on the gauze, or, owing to the lamp flame striking the 
gauze, there might be a localising of the heating of the 
gauze over a small area, while contact with clothing or 
dry brattice cloth might ignite external gas. It is explained 
that some tests conducted in England and confirmed by 
early tests by the Bureau showed that a sudden concussion 
wave in the air produced by blesting coal or rock will 
often cause the flame of the burning gas within the Davy 
lamp to pass through the gauze and ignite external gas, 


was not 





and that this danger is accentuated when the gauze is 
hea‘ ed. 
The position of the heated gauze ar through which 





ignition occurred seemed, in the Bureau's tests, to depend 
upon the position of the shield, the action of the wick 
flame, the amount of oil (fuel) that was distilling from the 
burner, and the distribution of the flow of through 
the gauze. If the shield was between the gauze and the 





current the gauze was usually quite evenly heated on the 
downstream side, vet sometimes, owing to the playing ol 
the wick flame « 
the burner, 


ainst the gauze and to burning oil around 





the gauze would become heated over a small 


area at the lower downstream side of the gauze If the 
FIG. 356--1300-H.P. SQUIRREL-CAGE MOTORS shield was on the downstream side, the failure occurred 
on the downstream side of the gauze at a point just above 
the shield and below the gauze cap 
the motor is completely diseonnected from the line, , Court held to contain not the faintest resemblance to | In summarising the results of their investigations the 
and a main switch is also unnecessary. The current | @uything shown and described in the plaintiff's patent. | authors state that a comparison of the behaviour of the 


rush when passing from one notch to the next never 
exceeds the full load current. The internal parts of 
the controller attached to the cover, 
which can easily be removed from the welded steel 
oil tank, which is provided with an overflow and 


are cast iron 


The contact fingers and segments are 
clamped to bakelite insulated steel bars. Terminals 
are mounted on one side of the cover and are protected 
by a removable cast iron hood. A trifurcating box, 
slow motion gear and ammeter in a cast iron hood can 
be fitted if required, 


drainage tap. 








Small Inventions. 


Or the many patents granted, a large proportion relate 
to inventions in connection with every day 
what called Comparatively 
fow of such patents are ever tested in the courts, so that 
inventors as a whole do not quite know how they would be 
regarded by a judge. 
iuterest 


articles or 


may be small inventions 


The matter is, however, of some 
of the large numbers 
patents dealing with small matters in engineering that are 
in force. comments in connection with a case, 
recently decided, which dealt with a special form of tin 
opener will therefore be relevant. 

The kind of opener to which the patent relates is that 
in whieh a tooth member rotates round the side of the tin 
«nd drags with it a cutter operating on the top of the tin. 
rhe improvement, according to the invention, was quite 
mall, namely, the provision of a laterally extending part 
associated with the toothed member adapted to project 
over the edge of the tin and to rest on the top thereof in 
the act of opening the tin. This formed the substance ot 
the main claim of the patent. According to the official 
reports, it was contended on behalf of the plaintiffs that 
the invention enabled tins to be opened quickly without 
absorbing the attention of the person using the opener, 
rendering possible the employment of a cutter of the type 
which is dragged through the metal with the attendant | 
advantages of that form of cutter. | 

On behalf of the defendants it was submitted that the 
invention was trivial, and that all cases in which patents 
for small inventions had been held good were those in 
which the inventions fulfilled a long unsatisfied demand 
or where the result of the invention had been very marked. 
They produced two prior specifications, one of which they 
said formed a complete anticipation. The plaintiffs, on 
the other hand, suggested that this case did not include | 
* certain shoulder which was essential to their opener, 
and that it was possible so to use one of the forms shown | 
in this prior case that the arrangement was so loose that 

| 
| 
| 


to engineers, because of 


Some 







it could not act as a guide. 
Nhe learne al 


judge did not call on the defendants’ 


Two shielded Davy lamps that were submitted for the 


found that it was what is called a 
that is to say, no evidence was 


produced that any tool made in accordance with any one | 


As to the other, it 
mero paper anticipation 


was | shielded Davy lamp with that of an unshielded lamp tested 


during a previous investigation showed that the shield 
offered some protection to the gauze ; but the test results as 
shown in it was ever manufactured or | a whole showed that any type ot Davy lamp is an unsafe 
| lamp for use wherever gas is liable to be encountered. The 
Bureau of Mines does not approve a flame safety lamp as 
permissible for use in gaseous mines unless it is equipped 
with double gauzes, a bonnet and a magnetic lock, and 


of the many form 
sold 

The attack on the validity of the patent that the alleged | 
invention was not useful, the learned judge summed up | 
by stating: “ If that be the case, it was difficult to know | 
why trouble had been taken by the manufacturers of the | unless it has been proved by tests to be sate in velocities 
defendants’ apparatus to copy ‘the plaintiffs’ article.” | up to 2500°t. per minute. Attention is also drawn to the 

It was objected that the specification was embiguous | fact that there are still about 8000 Davy lamps in use in 
and misleading. In respect of that, the judge found that | the anthracite mines of Pennsylvania. It is believed that 
it would require quite a skilful defendant to fail to carry | every Davy lamp in use represents a possible hazard to life 
it out if he set his mind to it. No practical workman had | and property, and the recommendation is made that all of 
been called to say he was unable to carry out the patentees’ | these lamps should be scrapped in favour ot safer types 
directions. As regards trade, although it was found that not 
a very large trade had been made, a patentee may be a 
person in humble cireumstances, and if he has made an | 
invention, however slight, he is entitled to be protected. | 

All these points will be of interest to those who own 
patents for small inventions. 








Australian Engineering Notes. 


STEADY progress is being made in Australia in the way 
of establishing new woollen and textile factories. A new 
mill has been opened at Daylesford (Victoria) in which 
| twenty four of Hattersley’s plain for weaving 


Tests of Davy Lamps. | worsted have been installed. Other looms will be started 


| as expert operatives arrive from Englend. 
| is specially designed for the manufacture of worsteds an< 

twills of superior quality, “ 64°’ yarn being used. The 
| factory of Gippsland Woollen Mills, Limited, Sale (Victoria) 
| will shortly be in operation, the machinery having been 





| 
| 
| 


looms 


The machinery 
A REPORT on some tests carried out on Davy lamps was 
recently presented to the United States Bureau of Mines 
by Messrs. J. W. Paul and A. B. Hooker, who are, respec 
tively, Ch’ef of Coal Mine Investi-ations and Assistant 
Electrical Engineer to the Bureau. The authors commence | ordered. It to instal later four 
by saying “ There was a time when any suggestion that machines, in order to reduce working costs by eliminatir 
the Davy flame (safety) lamp ke discarded would have | night work. 
evoked unlimited criticism. However, that 
Investigations, both here and abroad, have shown con Tuer Town Council at Williamstown, Melbourne, has been 
clusively that the Davy lamp does not have the necessary | eldinel 2 ’ 
ged to make a tem 


- , - ~ vorary halt in its proposed scheme 
factor of safety ag sinst ignitions of mine gas, and England, | , I - . 
, y 48 S . nt 5 | for improving the port of Williamstown, the cost of which 


the last stronghold of the Davy lamp a Se was estimated at £2,000,000. It has been decided to take 
eliminated thin temp opel eubatitvied enter igpes, 5s oe |} no further action until the Melbourne Harbour Trust's 
Deve ue io cae a SET Ess ses ccd ond pal Pore | Commissioners define their attitude as regard ; dry dock 

5 , : - <i and other shipping accommodation along the bay foreshore, 
as to the dangers connected. with its ure | The Commissioners recently purchased the Federal 


They rt Proce: Say ec , » purchasing | ; 
lhey then proceed to say that recently the purchasing Government dockyard and works at Williamstown. 
egent an anthracite coal company requested the ’ 


Bureau of Mines to make tests as to the safety of some 
brass gauzes for use in a shielded Davy lamp. A shie ded 
Davy lamp is an ordinary Davy safety lamp equipped 
with a circuler brass shield that is attached to the lamp 
posts. This shield extends about one-half way around the 
gouze and one-half of the g.uze height. The main purpose 
of the shield is to prevent the lamps being extinguished 
by a sudden increase in the velocity of the air current 
past the lamp. The brass gauzes submitted for these tests | 
represented two grades of brass—a yellow brass and a red 
brass. The analysis of the brasses was not determined. 


hoped additional 


is 


time 18 past. 


» * * * + * 


there ue 


of 


o * * > * * 


| Txe Commonwealth Government liner Forsdale, 12,600 
tons, has been launched from the yards at Cockatoo Island, 

New South Wales. It is expected that six months will 
| elapse before the vessel is completed for sea. In the 
| meantime another steamer of the same size is to be laid 
j} down. This will complete the Commonwealth programme. 
7 > >. > 


+ * 


Tue Rockhampton (Queensland) Harbour Board has 
| decided to apply to the State Government for a loan of 
| £45,000 to improve the estuary of the Fitzroy River and 
| to carry out dredging on the south channel. 
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A Large Switch. 


Aw oil circuit breaker, which is believed to have a 
larger current carrying capacity than any other that 
has yet been constructed in any part of the world, has 
recently been built by Ferguson, Pailin, Limited, of 
Higher Openshaw, Manchester. The switch—which is 
shown in the accompanying illustrations—has been con- 
structed for use in a textile factory, and is to operate on 
a 525-volt three-phase 50-cycle system, the current 
earrying capacity of the switch being 10,000 ampéres. 
On a 25-cycle system, it is stated, it would be capable of 
dealing with 12,000 ampéres. The switch is used for 
controlling a 7150 kilovolt-ampére generator, and the 
rating is based on a 25 per cent. overload. The skin 
effects produced with alternating currents have to be 
taken into account in the design of switches of this 
character. At a periodicity of 50 cycles per second, the 
current will not penetrate to a depth of greater than jin. 
into the body of the conductor, but at 25 cycles it would 
penetrate fin. With very heavy currents the strong 
magnetic fields around the conductors also tend to set up 
heat in the metal, and especially in magnetic metals. 

A large number of joints in the circuit may a!so result 
in the development of a considerable amount of heat. 
Heavy electro-magnetic forces also have to be grappled 
with. In the design of the switch under consideration 
the current-carrying parts have been split up into small 
sections in order that all the copper employed may do its 
proper share of work. This not only reduces the losses 
which arise from skin effect, bvt it also allows the oil to 
percolate through the mass of metal and assists cooling. 
in order to neutralise, as far as possible, the external 
magnetic fields, the main breaker is split into two three- 
phase sections, so that the unit really consists of two 
three-phase sections operating together on a common 
shaft. Joints in the conductors have been reduced to a 
minimum, and the connections leading in and out of the 
switch are brought through to the copper blocks which 
form the fixed contacts. In order to make the con- 
ductors withstand the magnetic forces set up at times of 
short circuit, they are strongly braced. The principles 
that are adopted in the construction of the makers’ 6000 
oil-circuit breakers have been adhered to in the construc- 
tion of this heavy current switch, two breakers being 
operated in parallel. There is a main breaker for carrying 
the current, and a snap breaker for the opening and 
closing operations. 

» When it is stated that the main moving element weighs 
more than half a ton, the need for a snap breaker will be 
appreciated, for it would be impossible to obtain sufficient 
acceleration of the heavy mass to give a safe and effective 
break on the main switch without the expenditure of a 
large amount of operating power. The snap breaker 
completes the circuit before the main breaker, and opens 
the circuit after the main breaker has opened it. During 
the closing period the heavy mass is moved through a short 
distance, whilst the light breaker is moved through a 
long one, with the result that the operating power is 
reduced. There is no possibility of the two breakers 
operating in incorrect sequence. The immersion of 
the main breaker in oil results in efficient cooling and 
prevents dirt, &c., getting on to the contacts. The 
complete main breaker is supported from a main casing 
composed of non-magnetic material, the breaker being 
mounted on the underside of the main frame, and is 
insulated with bakelite. Although the circuit is not 
broken on the main breaker arcing contacts are provided 
on both the fixed and moving elements. The moving 








contacts are lifted by means of four cams and rollers. 

The main tank is built of strong sheet semi-cylindrical 
brass plates furnished with ventilating fins, and cireum- 
ferential reinforcing pieces, which are fitted with wheels 
for transportation, a worm and wheel being provided 
for lowering the case. The snap breaker which works 
in parallel with the main breaker- is a standard 1200 
ampére unit of high rupturing capacity. The connecting 
conductors between it and the main breaker are arranged 
so that any attractive or repulsive forces occurring at 
times of short circuit tend to bend the conductor on edge. 

Local conditions in this particular instance did not 
permit of direct-eurrent closing solenoids being used, 
and ‘motor operating gear was therefore adopted. The 
principle on which this gear operates is ingenious. The 
electric motor is connected through a reduction gear on 
to a worm and pinion, and the rotary motion is converted 
into a vertical up and down movement by means of a 
crank. It is this action that compresses the main closing 
springs. These springs are held in compression by means 
of a catch lever, and when it is required to close the switch 
a push button is operated on the control board, and the 
button completes the circuit through a solenoid device, 
which in turn trips the catch lever. The stored energy 
in the springs is then thrown on to the main operating 
rod, thus closing the breakers very rapidly and in correct 
sequence. When the breaker is closed a small contactor 
device restarts the closing motor, which again compresses 
the springs, which are held in the compressed position 
by the catch lever. If the switch is opened it is only 
necessary to operate the push button on the control panel, 
when the main springs expand and reclose the breakers. 

The illustration—Fig. 2—shows the switch erected 
and also the connections to the distribution board 
and to the alternator. The main breaker is mounted 
high up and as nearly in line with the machine connec- 
tions as possible. The various connections are laminated 
and interleaved, so as to obtain the maximum contact 
area. The snap breaker in this particular installation 
is mounted immediately beneath the main breaker, a stone 
slab being provided so that the main breaker tank can be 
lowered without fouling the snap breaker. 

This unit, which has now been in operation several 
months, is remarkably quick in operation, and the fact 
that a repeat order has been received justifies the assump- 
tion that the switch has given satisfaction. 








THE INSTITUTION OF NAVAL ARCHITECTS. 


As previously announced the summer meeting of the 
Institution of Naval Architects will take place in Holland 
from September Ist to 8th. The following programme 
has been arranged. On Saturday, September Ist, the 
party is to leave Victoria Station at 8.45 a.m. en route 
for Folkestone and Flushing. On reaching Flushing the 
same evening an informal dinner, given by the Dutch 
Reception Committee, will be held. A visit to Middelburg, 
Veere and Domburg is to be made on the Sunday, and on 
the Monday the first meeting for the reading of papers 
will be held at Flushing, when it is expected that the chair 
will be taken by the Duke of Northumberland, the 
President of the Institution. The papers to be read 
include :~-(1) Sir Archibald Denny, ‘“‘ Notes on the Curves 
and Formule for Regulating the Watertight Sub-division 
of Ships.”” (2) A. C. F. Henderson, “ Sub-division of 
Large Passenger Steamers. (3) A. M. Schippers, “‘ Dutch 
River Lighters.”” During the afternoon the yards of the 














Schelde Shipbuilding Company will be open for inspection, 
after which the party will proceed to Scheveningen, which 
will form the headquarters of the party for the remainder 
of the week. 

Amsterdam is to be visited on the Tuesday, and the 
works to be inspected there include those of the Amsterdam 
Dry Dock Company, Nederland Dock Company, the 
Nederland Shipbuilding Company, and Werkspoor. 

The second series of papers are to be read at Scheven 
ingen on the Wednesday, and will comprise the following : 

(4) Professor D. Dresden, ‘‘ Steam Turbines for Marine 
Propulsion in Holland.” (5) W. J. Muller, “A Few 
Results from Practical Experience with Mechanical 
Stokers Applied to Marine Water-tube Boilers.”’ (6) 
Lieut.-Colonel F. Modugno, R.1.N., “* Internal Combustion 
Engines Exhausting into Low-pressure Turbines.”” (7) 
Professor G. W. Hovgaard, “The Theory of Bending.” 
After the papers have been read Mutters Ship Decoration 
Works is to be visited. 

The Thursday will be spent in Rotterdam, where the 
‘“* Gusto ’ Works at Schiedam, the Rotterdam Dry Dock 
Company, the New Waterway Shipbuilding Company, 
and the Wilton Works will be visited A further day ot 
visits in Rotterdam is arranged for the Friday when the 
Nautical Technical Museum and Institute, and Burger 
houts Shipbuilding and Engineering Works are include:| 
in the programme, as well as a harbour trip on the Holland 
American Steamship Colombus, and an inspection of the 
Rotterdam Lloyd Mail Steamer Insulinoe. On the Frida) 
evening a dinner given by the Institution of Naval Archi 
tects is to be held, and on Saturday, September 8th, the 
return journey to London will be made by the Flushing 
Folkestone and Rotterdam-Southampton routes. 








PAN-AMERICAN STANDARDISATION. 


In America simplification in manufacture and unifica- 
tion of methods and works, tending towards the greatest 
amount of interchangeability, especially in small com- 
ponent parts, are at the present time being discussed, noi 
only in the technical Press, but, because of their influence 
on national economy in the elimination of waste, by many 
of the daily papers also. 

At the moment it is interesting to note that America 
is making strenuous efforts to persuade the South American 
Republics to give preference to American manufactures, 
as is evidenced by the fact that under the egis of the 
United Department of Commerce, of which Mr. Hoover 
is the secretary, a Pan-American conference on standardisa 
tion is proposed to be held in Washington next year. The 
South American Governments are to be invited to partici 
pate in the conference, and it is presumed that the govern- 
ing idea will be to endeavour to obtain the adherence of 
the various American Governments to American standards 
It appears to be a fact that American manufacturers, 
except in special lines, are not foremost as exporters of 
industrial products ; they concentrate more on domestic 
demands, while European industries are heavily dependent 
on their export trade. The proposed Pan-American con 
ference on standardisation would certainly seem to be « 
movement which merits the closest attention of British 
manufacturers. 








Tue Argentine Government is contemplating the con- 
struction of a railway linking up the province of Salta 
with the port of Antofagasta, Chile. 
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Railway Matters. Notes and Memoranda. Miscellanea. 

Ir is expected that the reconstruction of the Metro- Tue chief of the radio section of the American Bureau Tue local Trades Council is urging the Corporation 
politan District Company's Station at Westminster will | of Standards has published in the July issue of Radio| of Newport (Mon.) to carry out house wiring for elec- 
be completed during September. The capacity for | Broadcast an article, “Reducing the Guesswork in| tricity free of charge. The electricity undertaking is 
handling passengers will then be increased by 50 per cent. | Tuning,’ which gives a general statement of the methods | owned by the municipality. 


employed in establishing frequency standards and making 


A NEW company is being founded at Norrkoeping, in : ~ 
them available to the public. 


Sweden, the object-of which is to build a railway between 


AccORDING to @ census made recently by the New 
York Edison Company, there are 9577 electric signs in 


Katrineholm and Koeping. The capital of the new Tue Second National Radio Conference recommended | New York. These signs advertise every kind of business, 
concern will be Kr. 6,000,000 maximum and Kr, 2,000,000 | that radio broadcasting and other transmitting stations | and over a million lamps are required to light them. Of 
minimum, operate accurately on the frequencies they are authorised | these, exactly 947,623 are 10-watt lamps. 

Ir is announced that Mr. W. J. Thorrowgood, the signal | t° work at. The attainment of the necessary accuracy Tae cutting and exportation of-logwood, for use in 


and telegraph superintendent of the late London and | * made possible by improvements which have been | 44, manufacture of dyes, states the Journal of the Royal 
South-Western Railway, has been appointed to the | °®'Tied out during recent months at the United States Society of Arts, form one of the leading export industries 
similar position on the Southern Railway under the chief | Bureau of Standards. of Haiti. For the fiscal years of 1916 and 1920, logwood 
engineer. THE production of pig iron in July amounted to 655,100 | was second in value among the products shipped from 
tons compared with 692,900 tons in June and 399,100 tons | Haitian ports. The United States is the chief consumer 
in July, 1922. The furnaces in blast at the end of the | for this dyewood, and the bulk of logwood imported into 
month numbered 206, a decrease of 16 during the month. | the United States comes from Haiti. 


pended when all train services were restricted at the end of The output of steel ingots and castings amounted to 
1916, and although pressure from the Ministry of Trans- | ®24.300 tons compared with 767,700 tons in June and | cimates of cost for the new Howrah Bridge, Calcutta, 
port, members of Parliament, local authorities, &c., 473,100 tons in July, 1022. has submitted a statement, favouring the selection of 
has been brought to bear to get the service put on again,|, ARRANGEMENTS are being made by the Research Depart- | the cantilever design. It is stated that, financially, it 
it has needed the opposition of a new railway to do it. ment of the British Cast Iron Research Association for | will be possible to follow the recommendations of the 
. | Carrying out a thorough investigation upon foundry sands. | Committee of Engineers in favour of that type of bridge. 
According to the Iron and Coal Trades Review the work |The Government will now proceed with the necessary 
will probably be done at the Birmingham University and | measures for the construction of the bridge, which is 
in one of the large foundries. The Department is issuing | is estimated to cost Rs. 6,38,00,000. 

a complete bibliography of literature on sand. 


On Monday next the train service between Ludgate- 
hill and London Bridge on the one hand, and Wimbledon, 
vi4 Tooting, on the other will be restored. This was sus 
Tue Special Committee appointed to consider the 





Tne London, Midland, and Scottish Railway Company 
has brought into use a new type of cattle wagon, desi 
by Mr. R. W. Reid, the carriage and wagon superintendent. 
it has the usual partition to allow for the interior of the 
wagon to be shortened from the standard length of 18ft. Ir is reported from Quebec that a contract between 
to either 15ft. 6in. or 13ft. 6in. The floor is overlaid with A PAPER entitled “‘ Notes on the Crystalline Form of | the Provincial Government and the Des Quinze Power 
asphalt, in which granite chippings have been introduced | Electro-deposited Metals "’ has been prepared for pre-| Company of Ontario, for a sixty year lease of the third 
to prevent the beasts from slipping. The tare weight, | sentation at the autumn meeting of the American Electro- | group of rapids of the Des Quinze River, has been signed 
with vacuum brake pipes, is 8 tons 3 ewt. and the wagon | chemical Society. The purpose of this paper is to present | by the parties interested. The conditions provide for an 
carries 12 tons. a simple theory on the mechanism of electro-deposition. | annual rent of 80,100 dollars, the collection of 50 cents 
The paper is of special interest, for it emphasises the large | per horse-power exploited, and an additional 50 cents 
amount of work still to be done upon the fundamental} per horse-power exported from the province. This tax 
principles of electro-deposition and the need of applying | will apply to power furnished to the adjacent gold mines 
all possible methods of attack, including the study of | of Northern Ontario which, at least for some time to come, 
microstructure and X-ray analysis. It is hoped that/| will be the sole customers for the company’s electric 
during the next few years there will be an opportunity for | output. 
more extensive study of these fundamental principles, 


Tne troubles of the City and South London Railway 
with regard to its extension from Clapham Common 
came to an end with the Royal Assent on the 2nd inst. 
Another Bill to secure this final stage was that for the 
abandonment of the West Somerset Mineral Railway 
which, from 1864, was worked by the Ebbw Vale Company. 
\s this was done at a loss, the railway company released On Tuesday evening, the 2Ist inst., while heading for 
the latter on condition that it paid the guarantee. The A RETURN has been issued by the Board of Trade | Southampton, the Canadian Pacific Steamship Company's 
line was then closed, and during the war the track was | relating to the manufacture and supply of town gas by liner, the Empress of Scotland, struck, it is believed, 
taken up for use overseas, and the legal abandonment | 796 undertakings in Great Britain during 1922. The | 30me uncharted submerged wreckage and damaged her 
of the railway now follows. | materials handled were 15,907,095 tons of coal carbonised, hull. Her No. 2 hold was flooded and the starboard 
the organ of the National Union 1,057,909 tons of coke for water gas, and 46,145,160 gallons engine was put out of action. With the assistance of 

of oil. The production was 201,963,546,000 cubie feet of | es the liner was able to make port under her own steam. 
coal gas, 43,946,129,000 cubic teet of water gas, and |All the passengers from Hamburg were transferred, 
and examination showed that repairs will be necessary. 
The Empress of Scotland has a gross tonnage of 25,037 tons, 
and is propelled by quadruple expansion reciprocating 
engines of 17,000 indicated horse-power. 





THe Railway Review 
of Railwaymen—in its issue last week gave an explanation 
for the failure of the N.U.R. and the crafts unions to : 
ayree as to the railway shopmen’s bonus. The latter unions 6, 160,646,000 cubic feet of “ other gas,’ or @ total of 
said their members would suffer if the award were applied, 252,070,321,000 cubic feet. The total sold was 
but the N.U.R. members—said to be 97 per cent. of the | 232,602,789,000 cubic feet. The residuals were 10,475,155 
whole would benefit to the extent of several thousand | tons of coke and breeze, 169,770,531 gallons of tar, and 
pounds per week. Mr. J. H. Thomas then suggested :— 113,373 tons of sulphate of ammonia. The length of the A REcENT issue of the Electrical World gives an in- 

If we are both sure of our figures, let us have a small | ™®'ns was over 40,231 miles. teresting account of an investigation of lighting con- 
committee representing the Federation and the N.U.R. Tne fusible alloys used for soldering purposes, ‘states ditions in American post offices. The investigation has 
We will place all the figures on the table, the committee | q writer in the Chemical Trades Journal and Chemical | been conducted by the Office of Industrial Hygiene and 
shall issue @ joint report to a further meeting of this | Engineer, are usually classified as ‘“ hard” and “ soft” Sanitation of the United States Health Service at the 
conference, and then we will arrive at a joint icy by | solders, according to their melting point. Hard solders | special request of Postmaster-General Work. A report 
which none of our members shall suffer.” craft comprise the various brazing alloys, silver and gold has been submitted, recommending the establishment 
union representatives retired to discuss the first part of the | solders, while the soft solders are predominantly lead-tin | Of @ standard system of lighting of 10 foot-candles in ail 
proposal, and returned with the reply that they “ could | alloys, melting, as a rule, below 300 deg. Cent. Fusibility, | Post offices. The report maintains that millions of dollars 
not entertain it.” | temperature range of solidification, hardness and chemical | Will be saved through increased speed in the work of the 

Last Monday, the 20th inst., was the fifty-fifth anni- composition, are some of the factors which determine the postal staff, provided thet a“ complete change is —_ 
versary of the most painful railway accident in this country, utility of a solder, the constitution controlling the tendency | '® the illymunatéon of workrooms of post offices through- 
always excepting that at Quintinshill. We refer to that to form solid solutions with the metals to be united. Thus out the country. 
at Abergele. Six wagons and a brake van stood on the microphotographic examination shows that brazing alloys Huwaw has been producing antimony for over 20 
down main line at Llysfaen Sidings, when some loaded | @ctually diffuse into and alloy with the brass of the joint, | years. Discoveries were made as early as 1897, and since 
timber trucks were shunted on to them with such violence | @ ®imilar effect resulting when ordinary plumbers’ solder | that time new ones have been made yearly, according 
that the van would not hold them, and they ran back | is applied to brass. For ease of application, soldering | to reports from the United States Consulate at Hunan. 
down the 1 in 100 to 1 in 147 gradient. The block system alloys should be more fusible than the metals to be joined, | The demand during the war greatly exceeded the supply, 
was not in operation then, and the down day Irish mail | 49d for a union of maximum strength, they should be of | causing the price to soar to ten times its normal level. 
had been allowed to leave Abergele, and it collided with | the same hardness and malleability as the metal. High| Hunan became a large exporting centre for antimony, 
yreat foree with the runaway vehicles. The two wagons| fusibility is a factor of particular importance in aeroplane | and many mines and smelteries sprang up all over the 
next the van were loaded with casks of paraffin. These | Work, where the effect of heat on mechanical properties | province. The termination of the war resulted in a cessa- 


burst and the oil spread over the engine and first four | has to be considered. tion of the abnormal demand and the price went down 

carriages on the mail, and all were soon ablaze. As a Recentiy there was a further demonstration of the | t0® very low level. In the course of 1922, a slight improve 

result thirty-one passengers, one of the guards and the| explosive qualities of coal dust at the Safety in Mines | ment became noticeable, and the richest mines, together 

fireman of the mail were killed. The settlement of the | Research rd’s Station at Eskmeals. The coal dust | With those that cost the least to operate, are now being 

resultant claims cost £25,000. used on this occasion was from the Top Hard seam of worked to their full extent. During 1921 there were 
The relations between railways and canals being close, | Nottinghamshire and Derbyshire, which seam extends 92] mines in operation. 

allusion to eanal matters in this column can be justified. into Yorkshire, and is there known as the Barnsley seam. In a recent issue the Jrish Inde pendent, Dublin, said 


At the half-yearly meeting of the Rochdale Canal on the | 1m addition to many other visitors who were present at/| that while experts were considering iarge schemes like 
“th inst., the chairman referred to the sale, as from | the demonstration, @ special trainload of colliery officials | the building of a dam at Poulaphouca to use water power 
October Ist, of all the company's reservoirs and water | 82d men fronr Sheffield and various Yorkshire, Notting-| for the production of electricity on a large scale, it was 
supplies, and said that as owners ot the Bridgewater Canal hamshire, and Derbyshire collieries attended. The! worth while noting that for purposes of agriculture and 
the Manchester Ship Canal Company was the successor | (Uentity of coal dust used was 350 Ib. and was spread over | rural industry the smaller rivers in the country might 
of the celebrated Duke of Bridgewater who, at a time when | ® distance of 350ft. in the explosion tube, which is 7ft. 6in. | he looked into. Mr. Crowley, the chairman of the Water 
dukes were all-powerful, got a clause in the original | '™ diameter and 750ft long, one end being open and the | Resources Committee of the Board of Trade, recently 
Bill for the Rochdale Canal the exact meaning of which other closed. Professor Wheeler again directed the | called attention to the possibility of using these rivers 
had been @ source of trouble ever since. It all turned | demonstration. Six sets of pit props were placed in the | for power on the farm and for lighting. In North Wales, 
on the meaning of the words “ waste water.” The duke | *Plosion tube, about 50ft. apart, but after the recent | within ten years, 234 water-power installations were 
never contributed a single penny to the original cost accident the heavy colliery tub was not again placed in the | set up for. lighting farmhouses and supplying electric 
of making the reservoirs, canal and works. Yet, to avert | P®t h of the explosion lest it should injure the spectators | power. Societies of the co-operative type might be formed, 
their threatened opposition, the Rochdale Canal had had | 100 yards away. The explosion, which was initiated in | as they were in Germany, for this purpose. In Germany 
to give the Ship Canal Company 25 per cent. of the pur- | the usual manner, exerted a pressure of 90 Ib. per square | the number of co-operative electricity societies was nearly 
chase money. The directors felt that otherwise the opposi- inch within the gallery and the flame travelled over 400ft. | 700 or more than the total number of public electricity 
tion of the Ship Canal Company might have wrecked Accorptnc to a circular of the British Cast Iron Re- undertakings in these islands. The subject would repay 
the Bill. search Association, everything is being done in America study by farmers’ representatives. 

Accorpmne to the agreements already concluded, or | to increase the production of malleable castings and to THE very bright filament of the gas-filled lamp, state 
about to be concluded, on the basis of the current Budget | obtain their adoption for every possible engineering use. | the Electrician, admittedly requires careful screening, 
programme, home and foreign firms will deliver for the | All the malleable ironfounders firmly believe in research, | and judicious selection of positions for the lamps is essen 
Polish railways during August 35 new engines for passenger | and have practically all joined their Research Association | tial. But, somewhat paradoxically, the coming of the 
and 210 for goods trains, 235 passenger carriages and | and have standardised their products. Some time ago | gas-filled lamp, with its bright filament, has, in many 
14,045 goods and tank wagons. The engines for the pas-|a complete collection of castings for railway purposes | installations, been favourable to the elimination of glare. 
senger trains, as well as 27 of the other engines, are being | was furnished by members of the American Malleable | For the high candle-power available enables lamps to 
constructed in Germany, while the remaining engines | Research Association. In addition to this exhibit a work- | be mounted much higher up than in the past, and the 
are allotted as follows :—100 Belgium, 13 Austria, 25 | ing demonstration was given to acquaint railway en- | development of modern industrial lighting reflectors 
America, and 45 Poland. Of the passenger carriages | gineers with the properties of malleable castings. For | is also favourable to this “ overhead " system of lighting 
10 are under construction in Austria, and the remainder | this purpose a punch press was installed and a supply | There are already distributed throughout the country 
in Poland. Of the tank wagons 15 have been ordered | of fin. cast iron plates was provided. They were punched | many excellent installations of this type, affording in 
in Germany, and 150 in France; of the goods wagons | with a jin. hole and the holes were drifted until the comparably better illumination than most factories 
7505 of 30 tons carrying capacity each, mostly coal wagons, | diameter was increased to Ijin. without injury to the | enjoyed in pre-war days. It is also common knowledge 
in America, and 6375 in Poland. The erection of new loco- plate. A torsion machine was operated to show the! that there is a marked gain in efficiency by using the 
motive and wagon works, as well as repairing shops, | resistance of malleable castings to repeated strains. | larger candle-power gas-filled lamps in place of a larger 
will be pushed forwad. The Government programme | Bars lin. by jin. in cross section were twisted three times | number of smaller units. For instance, to take a some- 
for the supply of rolling stock until 1932 provides for | through 180 deg., and after each twist straightened to | what extreme case, a single 1500-watt lamp would yield, 
orders for 2600 locomotives, 7800 passenger and 70,400 | the original form. A further test was given in twisting | approximately, 50 per cent. more light than ten lamps 
goods wagons, to be placed with firms in Poland. a bar through 800 deg. without fracture, each of 150 watts, 
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AGENTS ABROAD FOR THE SALE OF 


BUENOS AIRES —Mrrose.y’s Boox Stores, 576, Cangallo. 
CHINA —Ketry anp Watsu, Limited, Shanghai and Hong 


Kong. 
EGYPT —Camo Express Aouncy, near Shepheard’s Hotel, 
Cairo, 


FRANCE —Boyveau anv Curvitet, Rue de la Banque, Paris. 


CHAPELOT and Cre., 136, Bid. St. Germain, Paris. 
BELGIUM —W. H. Surru anp Son, 78/80, Rue du Marché-aux- 
Herbes, Bruxelles, and 44, Rue Joseph II., Ostend. 


INDIA —A, I. Compriper anv Co., Bombay ; THackeR anD 
Co., Limited, Bombay; Taacker, Srmvk anv Co., 
Calcutta. | 

ITALY —-Maeiion! anv Sraint, 307, Corso, Rome; Frate.si 
Treves, Corso Umbarto 1, 174, Rome; FRaTEe.ui 
Bocoa, Rome; Utaico Horrtt, Milan. 

JAPAN —Marvuzew Co., Tokyo and Yokohama. 

AFRICA —Wwsa. Dawson anp Sons, Limited, 7, Sea-street 


(Box 49), Capetown. 
Juta and Co., Johannesburg, East London, and 
Grahamstown. 
AUSTRALIA.—Gorpon anp Gorcs, Limited, 
Sydney, Bri»bane, and Perth, &c. 
MELVILLE AND MuLLeN, Melbourne. 
ATKINSON AND Co., Gresham-street, Adelaide. 
CANADA.—Dawson, Wm., anp Sons, Limited, 87, Queen- 
street East, Toronto. 
Gokpow anv Corc#, Limited, 132, Bay-street, Toronto. 
MonTreat News Co., 386-388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
CEYLON.—Wuayvartna anv Co., Colombo. 
|/AMAICA,.—-Epvucationat Surriy Co., Kingston. 
NEW ZEALAND.—Gorpon anv Gorcu, Limited, Wellington 


Cc. 


Melbourne. 


and Christchurch; Urrow anp Co., Auckland; J. 
Witsow Crato anp Co., Napier. 
STRAITS SETTLEMENTS.—Ketty anv Watasn, Limited, 


Singapore. 

UNITED STATES OF 
Co., 83 and 85, Duane-street, New York ; 
TION News Co., Chicago. 


AMERICA.—InrernaTionat News 
SusBscrip- 
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Locomotives and Trains. 


Durtnc the last few years a_ considerable 
development in the power of the locomotives built 
for service, both passenger and freight, on our 
railways has been witnessed. Up to the intro 
duction of the superheater, which, we may say, 
commenced in a general sense about the year 1910 
cylinder diameters had reached a maximum of 
about 19in., additional power being attained by 
the simple process of adding to the size of the 
boilers. Since then superheating has made it 
possible to increase the capacity of cylinders so 
that they have now outgrown their position 
between the frames, and bid fair to become too 
large to place outside. Fortunately, however, we 
can—and indeed have—overcome difficulties in 
this respect by using three or four instead of two 
cylinders. That is not, however, the end of the 
puzole which designers of power for use on our 
railways have to unravel. The call for greater 


|capacity has necessitated a further increment in 


heating surface, the result being Mr. Gresley’s 
and Sir V. Raven’s Pacifics and the new 4-cylinder 
engines of Mr. Collett. These engines appear 
to have reached the limits imposed by the running 
dimensions permissible on our lines. What. then, 
is to be done should the demand be made for 
still larger locomotives, for the question to be 
faced is rendered all the more difficult by the 
practical impossibility of materially increasing 


| boiler capacity, and the problem to be solved is 
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considerably more complex than that which pre- 
sented itself when greater cylinder dimensions were 
required. We do not, however, intend in the 
present instance to follow this particular phase of 
the subject, but rather to consider the position at 
which we have now arrived regarding the motive 
power available, and its relationship to the train 
loads probable under existing conditions. 

Traffic requirements have advanced very materi- 
ally during the last thirty years, but it seems 
doubtful if the next thirty years will see anything 
approaching the same relative growth in the 
weight of our passenger trains. A convenient 
method of arriving at the relative increase in the 
locomotive power and train weights which have 
taken place over the period mentioned can _ be 
obtained by going back to the year 1891. In 
November of that year Mr. Webb’s engine, Greater 


Britain, ran her official trial with a load of 25 six- 
wheeled vehicles, having a total weight of 305 


tons, and the average speed attained was 42.8 
miles per hour. Last year Mr. Gresley’s “ Pacific ° 
locomotive made a trial run at an average speed 
of 52 miles per hour, with a load of 610 tons, just 
twice the weight of that hauled by the Greater 
sritain! Mr Webb’s engine weighed without 





05 


tender 52 tons, had 1540 square feet of heating 
surface, and 20.5 square feet of grate area, com- 
pared with Mr Gresley’s locomotive having 3455 
square feet of heating surface in the boiler and 
superheater, 41.25 square feet of grate area, and 
weighing 92 tons The new engine is, therefore, 
easily double the power, and is some 78 per cent. 
heavier than the older engine. So much for the 
relative increase in locomotive capacity and train 
loads. Mr. Gresley’s engines can handle 610-ton 
loads at speeds usual at the present time, and it 
appears to us that the margin between possible 
performance and that required under present con 
ditions is very considerable. Trains of 610 tons 
weight are, we think, out of the question, for as at 
present constituted they are too long to be handled 
by the traftic department. The length of a train 
weighing 610 tons, composed of ordinary corridor 
vestibuled stock, with a normal complement of 
passengers, would be 1140ft. for nineteen 30-ton 
vehicles, each 60ft. long overall, or with the 
locomotive 1210ft., and such a train would reach 
350ft. beyond the end of No. 11 platform, the 
longest at the new Waterloo Station. It has 
taken a number of years for coach weights to 
increase from 12 to 30 tons, but even so, it may be 
that in time we shall have heavier individual 
coaches in this country. Already signs showing 
tendencies in this direction are not wanting, for 
the new Pullmans on the London and North- 
Eastern turn the scale at 42 tons, against 30 tons 
for the usual corridor vestibuled vehicle. How- 
ever, even if trains were in general made up of 
Pullmans, 14 would be required with a length 
of 924ft. for a 610-ton load, giving with the loco- 
motive a total train length of 994ft. 

Turning now to the question of speed, we express 
the opinion that the engines now available will 
with practicable train loads, readily maintain the 
average speeds which are considered necessary, 
and further increase in speeds of which present 
engines are fully capable, will be largely dictated 
by considerations other than locomotive capacity. 
The headway allowable between trains, depending 
on signalling and brake power, is here an impor- 
tant consideration. In the case of goods trains, 
the problems so far as providing motive power is 
concerned are relatively simple. There are now 
in service engines of high capacity which are we!l 
within the limits imposed by the physical charac- 
teristics of our railways. To attempt materially 
higher loads would mean a considerable increase 
in the number of wagons, involving the problem 
of adequate refuge sidings and control, and high 
speeds with the present or lighter loads are at 
present impracticable. The crying needs here are 
for higher wagon capacity, and continuous brakes, 
and until these are attained present engines will 
suffice. We remember Sir J. A. F. Aspinall once 
pointed out that it is no use building larger goods 
engines capable of greater acceleration when we 
have to dawdle into the next station because we 
could not stop the train. In our view that puts 
the position in a nutshell, so far as goods engines 
are concerned. We have said enough to show 
that, while augmenting locomotive capacity in the 
future may present difficulties, the chances of 
having to make such increase in power over and 
above that developed by present designs, will not 
for some years come within the realm of practical 
polities so far as our locomotives are concerned. 
We think that efforts will rather be directed 
towards the reduction of effort necessary for the 
hauling of specific loads, of which we have already 
indications in the articulated coach train sets 
introduced by Mr. Gresley, and in experiments 
with ball or roller journal bearings for rolling stock. 


Annealing. 


Quire a number of articles, such as chains and 
hooks, and high-pressure gas cylinders, are required 
both by official regulation and by established prac 
tice, to be annealed at more less frequent 
intervals. There can be no manner of doubt as to 
the idea underlying this practice. Put in the most 
general way, it is simply that soft iron and steel 
are known to become hardened when overstrained, 
and, if this overstraining is carried sufficiently far, 
it is known to exhaust their ductility and to render 
them brittle. On the other hand, * annealing ” 
known to soften these metals, and thus, obviously, 
to undo the harmful embrittling effects of severe 
overstrain. Hence, the argument runs, since 
articles which are at times liable to break must on 
more frequent occasions be seriously overstrained, 
they are likely to become brittle by use, and can 
only be kept in a safe condition by frequent anneal- 
ing. Even more frequently, we meet with the deep- 
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rooted, but really quite unfounded, idea that 
vibration and fatigue cause iron and steel to become 
brittle by undergoing “ crystallisation,” and that 
this defect also can be removed by annealing. The 
advances of metallurgical knowledge during the 
past twenty years have thrown entirely new light 
on these matters, and the time has surely come to 
look into this question and to decide afresh whether 
this annealing practice is satisfactory or desirable, 
and particularly whether official regulations de- 
manding it are right and proper. 


The matter raises two distinet, but not entirely 
independent, questions. First, whether any kind 
of “annealing” process is either necessary or 
desirable, and, secondly, if it is, whether the 
annealing process as ordinarily employed in prac- 
tice is satisfactory or adequate. In seeking an 
answer to the -first question, we must consider 
separately the hardening of iron or mild steel by 
overstrain and the supposed “ crystallisation ”’ 
from fatigue or vibration. The first is easily dealt 
with. Overstrain certainly hardens such materials 
and tends to render them brittle, but this tendency 
only becomes serious if the amount of actual plastic 
deformation becomes relatively large. A wrought 
iron or mild steel that did not show a 20 per cent. 
elongation on test would hardly be regarded as 
suitable for use in a chain; yet a chain that 
exhibited anything like a 10 per cent. actual 
elongation of the material, as distinct from mere 
lengthening of the chain as a whole, owing to the 
straightening of curved links, would be looked 
upon with more than suspicion in practice. It 
may therefore be safely concluded that any 
considerable amount of plastic deformation would 
not be tolerated in use, and that, therefore, any 
serious hardening, with its consequent brittleness, 
is not likely to occur—and cannot occur—without 
detection by any reasonable system of inspection 
in ordinary practice. For the purpose of removing 
hardness and brittleness due to overstrain, there- 
fore, annealing is not required. Turning now to 
the effects of vibration and fatigue, we find it 
quite definitely established that in iron and mild 
steel these actions do not result in any change of 
the internal crystalline structure—that the old 
idea of “ crystallisation’ was quite unfounded. 
On the other hand, alternating stresses of sufficient 
severity do bring about some internal changes in 
the metal which, if continued long enough, can 
lead to fracture. The effect of vibration, as such, 
may be regarded as nil, unless it brings in its train 
heavy stresses capable of causing fatigue failure, 
and in hooks and chains such stresses are out of 
the question. Even ordinary fatigue effects due 
to severe alternating stresses can only rarely occur 
in such articles. Alternate loading—in the full 
sense of alternate tension and compression—can 
hardly occur in a chain, a hook, or even a gas 
cylinder. Hence, working stresses can in practice 
vary only between zero and a certain maximum 
value, and unless this maximum value is quite 
near the breaking stress of the metal, no serious 
fatigue effects can occur. Even if such stresses 
did at times arise, it remains to inquire whether 
annealing could prevent or undo the damage that 
might follow, and it may be said at once that such 
damage could only be arrested, even by the most 
skilful heat treatment, if it were applied early in 
the process. Actually, heat treatment not of the 
wisest kind is likely to do much more harm than 
good. When, now, we come to consider the actual 
annealing process as used in practice, we find that 
as a rule it is exceedingly crude. The article is 
merely heated to a dull red heat and allowed to 
cool as slowly as circumstances may permit. What 
is the effect of such treatment ? A severely strain- 
hardened piece of iron or steel would undoubtedly 
be softened, but hooks and chains cannot be in 
that condition unless they have been so abnormally 
treated as to be fit only for the scrap heap. Slight 
degrees of overstraining will at times be present, 
and for these the treatment is liable to be positively 
injurious, particularly in wrought iron and very 
soft steel. Such low-temperature annealing is 
liable to cause, as has been shown by Sauveur, 
Chappel and others, a rapid growth in the size of 
the constituent crystalline grains, with serious 
detriment to the strength of the material. The 
only really advantageous treatment which could 
be applied would be a true “ normalising,’ which 
would involve brief heating above the upper critical 
range—say, 1000 deg. Cent. in wrought iron or 
900 deg. to 950 deg. Cent. in very mild steel— 
followed by fairly rapid cooling. Such treatment, 


In the light of these now well-established facts 
—and they will not be questioned by competent 
metallurgists—it would seem that the case for 
continuing the present practice of applying crude 
and metallurgically incorrect ‘‘ annealing ’’ to our 
hooks and chains is so weak as to be substantially 
non-existent. It may be asked why, if they do not 
deteriorate in use, hooks and chains do sometimes 
break after prolonged use. The answer seems to be 
that such failures are due, in fact, to accidental 
overloading, which only rarely occurs. Frequently, 
the fractures have a brittle and highly crystalline 
appearance, which no doubt gave rise to the old 
idea of ‘‘ crystallisation.” In reality, it is evidence 
of breakage under a blow or shock— shock fracture 
exhibits these features in the best and toughest of 
materials. Annealing, at all events as at present 
practised, can only result in a false sense of security 
where no really increased security exists. 








Glasgow and the Activated Sludge 
Process. 


A VERY interesting report on the activated sludge 
process of sewage purification, its efficiency and 
applicability to the Glasgow works, has recently 
been made to the convener and members of the Sew- 
age Committee of the Corporation of Glasgow by 
Mr. F. W. Harris, the City Analyst and Corporation 
Chemist. We have been favoured with a copy of 
this report, and give, in what follows, a fairly full 
résumé of it. 

Mr. Harris commences by explaining that the 

fundamental principles of all modifications of bio- | 
logical treatment are identical in every respect 
with those processes of nature which transform 
sewage by land treatment into a clear limpid liquid, 
and to which, “collectively, we ascribe the ‘ self- 
purification of rivers.’”’ Progress in sewage puri- 
fication, he continues, has tended towards intensi- 
fication of the process, each step forward being 
marked by a reduction in the area necessary to treat 
a definite volume of sewage. Land filtration and 
broad irrigation—early attempts to harness natural 
agencies for sewage purification purposes—possessed 
limited application, the extensive area required, 
and the difficulty in procuring suitable land within 
reasonable distance of large communities, proving, 
with few exceptions, insuperable obstacles. The | 
introduction of artificial filters opened up new 
possibilities ; the great increase in volumes dealt 
with, together with the satisfactory quality of the 
effluents produced by intermittent filtration, on the 
double contact system, made the complete treat- 
ment of sewage a practical proposition. Restriction 
of the process to single filtration, greater depth and 
filtering capacity of filters, followed the later develop- 
ment of continuous filtration by percolating filters 
and extended the practicability of biological filtra- 
tion to works restricted in area. 
Biological filtration, by contact or by percolating 
filters, necessitates the removal of the suspended 
solids of the sewage by preliminary treatment, 
their separation being effected during the flow of the 
sewage through tanks, either by gravity alone— 
sedimentation—-or accelerated by the addition of 
chemicals—-chemical precipitation—or by anrobic 
biological action in septic tanks. 


THe ActTivaTep StupGce System or TREATMENT. 


The activated sludge system marks a distinct 
advance in the treatment of sewage. It intensifies 
the biological process by dispensing with filtration, 
and purifies the sewage completely in a single opera- 
tion, crude sewage flowing in at one end of a tank 
and discharging from the other as a purified effluent. 
Activated sludge is the detritus-free solid matter 
of crude sewage physically changed, by continuous 
aeration and agitation with sewage, into a granular 
deposit which, under definite conditions, develops 
biological activity capable of clarifying and com- 
pletely purifying sewage. 

Like the thin slimy coating on the mature media 
of percolating filters, each particle of activated sludge 
is densely colonised with bacterial and non-bacterial 
life—the living force in the purification of sewage. 
Purification results through intimate contact of the 
sewage with these forms of vitalised media in the 
presence of a constant and ample supply of dis- 
solved oxygen. 

With biological filters the necessary contact be- 
tween the sewage and the fixed media is brought 
about by mechanically sprinkling the tank effluent 
over the surface of the filters. In the activated 
sludge process the method is reversed, contact being 
maintained by imparting movement to ‘the active 
media—the sludge. The working costs of efficiently 
distributing effluents from tank treatment on to 
filters are relatively low. On the other hand, agita- 
tion and circulation of large volumes of sewage 





if correctly and carefully applied, results in a 
distinct improvement in the material, but such 
improvement once accomplished, repetitions of the 
process can only do harm rather than good. 





and activated sludge so as to ensure between them 
continuous and intimate contact, as well as a constant 
and adequate absorption of atmospheric oxygen, 





problem, the economic solution of which forms the 
crux of the process. 


| 
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THe ComMpRESSED AIR SYSTEM. 


| Mr. Harris then goes on to refer to the various 


sewage disposal works, at which activated sludge 
| treatment is in operation, visited by a deputation 
from Glasgow in December, 1919, i.¢., those at 
Manchester, Sheffield and Worcester. It is explained 
that, at the Davyhulme works, compressed air 
diffused through porous tiles arranged in furrows 
is employed to agitate, circulate, and aerate the sew. 
age and sludge. The original tank, operated on 
the fill-and-draw system, satisfactorily treated cluily, 
for many years, 45,000 gallons of an exceptionally 
strong trades’ waste sewage. Experience suggested 
many improvements in the design and construction 
of tanks as well as in the mechanical appliances 
devised to reduce air consumption, and the deputa- 
tion had the opportunity of examining a continuous. 
flow installation designed to treat 1,000,000 gallons 
daily. At the Withington works was seen in opera. 
tion a continuous-flow unit treating 250,000 gallons 
of domestic sewage daily, and at Worcester a similar 
plant treating 750,000 gallons daily, the latter having 
proved so successful that existing septic tanks had 
been converted so as to treat an additional 1,500,000 
gallons per diem—the balance of the city’s dry. 
weather flow—by the activated sludge method. 

In all these plants the motive force employed 
to produce the necessary contact between the sewage 
and the activated sludge is compressed air, which 
also provides an available source of oxygen for 
aeration. 


THe SHIELDHALL EXPERIMENTS. 


The Shieldhall experiments are then discussed 
and reference made to the fact that in the early 
part of 1916, when Mr. Harris was on a visit to 
Manchester, Dr. Ardern had informed him that, 
operating with a domestic sewage at Withington, 
he had succeeded in building up and obtaining 
promising results with a modified type of activated 
sludge. In order to make clear the difference in 
the biological activities of the two types of sludge, 
and to indicate the possible influence of the moditied 
type on the economy of the process, the main 
course of the purely biological part of the process 
of purification is outlined as follows :— 

The degradation, biologically, of the complex 
organic matter in sewage, although relatively rapid 
in effect, is, Mr. Harris remarks, a progressive and 
intricate process, characterised by the formation 
of numerous intermediate bodies, all of which are 
finally resolved into simple imorganic products. 
Broadly, the process may be conceived as taking 
place in two distinct and successive stages, their 
progress being traceable and their effect determinable 
by chemical analysis. The first stage of the change 
is one of fermentation, in which the organic matter 
is eventually split up into carbon dioxide, ammonia, 
water and organic bodies physically and chemically 
akin to the humus natural to cultivated soil. These 
organic bodies—-by-products of the first stage 
act as accelerators during the second or nitrification 
stage, which, as its designation implies, is mainly 
one of conversion or oxidation of the previously 
formed ammonia into nitrous and, finally, nitric 
acid. During the gradual accumulation and activa 
tion of sewage sludge, it attains a chemically well 
defined state of biological activity, which produces 
purified stable effluents, though the changes in the 
character of the organic matter of the sewage are 
restricted to the first or fermentation stage of tlie 
process, the sludge being then only in a partially 
activated condition. Prolonged periods of aeration, 
under favourable conditions, induce the onset. ot 
the second or nitrification stage of the purification 
process, and when that is established the sludge 
becomes completely activated, and capable of bring- 
ing about the full cycle of changes in the organi 
matter of the sewage. 

Prior to Dr. Ardern’s work at Withington it was 
thought that a condition of complete activation of 
the sludge was essential to the maintenance of its 
biological activity—a condition prolonging the time 
of contact and the period of aeration. Provided 
that the biological activity of the sludge could be 
indefinitely maintained in a condition of partial 
activation, there must, necessarily, follow a reduction 
in working costs, in proportion to the shortened 
aeration period required and to the increased volume 
treated—a result that would afford positive evidence 
of the adaptability of the process to local condition=. 
The object of the investigation with partially activated 
sludge was, therefore, twofold :—To determine (7) 
whether its restricted biological activity could be 
indefinitely maintamed ; and (6) its probable effect 
on the economy and adaptability of the process. 
The information and experience gained by the 
experimental work have proved of considerable value, 
and have unquestionably established the soundness 
of the following conclusions :-— 

(1) That the accumulation, maturing, and 
maintenance of the biological activity of both 
types of sludge presented no difficulties through- 
out the experiments. 

(2) That the maximum efficiency was obtained 
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of sludge, as measured after one hour's settle- 
ment ; and 

(3) That an aeration period of three hours 
with completely activated sludge, and of two 
hours with partially activated sludge, sufficed to 
produce well-purified stable effluents. 


The completely activated unit received six fillings, 
and the partially activated unit eight fillings per day 
over a long period of time. Inhibitory trades wastes, 
purposely added in definite proportions to the separate 
units, produced only a transient disturbing effect. 
With the exception of a slight redaction in nitrifica- 
tion, no deterioration in efficiency was observed to 
result from low winter temperatures, The effluents 
from the completely activated sludge unit were 
invariably well clarified, whereas the clarification 
of the effluents from the partially activated sludge 
unit were occasionally incomplete. No clogging or 
other diffuser trouble waa experienced. 

The point of practical significance arising from 
the satisfactory results obtained with partially 
activated sludge is the evidence they afford of the 
elasticity of the process, but Mr. Harris suggests that 
further investigation on these lines is desirable. In 
translating the experimentally established efficiency 
of a modified type of sludge into a working scale 
continuous-flow installation, difficulties may, remarks 
Mr. Harris, no doubt arise, but given a tank designed 
to minimise short circuiting between inlet and outlet, 
he expresses himself as strongly of opinion that the 
adaptability of the process has not yet been fully 
visualised, 


MECHANICAL AGITATION System. 


teference is then made to the mechanical method 
of producing aeration and activation devised by 
Mr. J. Howarth, chemist and manager of the Sheffield 
Sewage Works, and it is explained that as the result 
of the visit of a deputation to Sheffield to see it in 
operation, it was decided to construct at the Shield- 
hall Works a large scale experimental plant to work 
in accordance with the system. The design of the 
plant is detailed but need not be explained here. 
It will suffice to say that the agitation and circulation 
of the sewage and sludge is produced by four paddles, 
each fitted with four blades, revolving on a central 
shaft driven by a 30 horse-power electric motor, and 
operating in an endJess channel formed in a tank, the 
sewage being continuously circulated in the channel. 
Attached to the central shaft is geared a chain which 
operates a pump that continuously lifts and conveys 
through a pipe back to the inlet of the agitation 
tank the sludge deposited in the sedimencation 
tank, thus maintaining the desired equilibrium 
between volumes of sewage and sludge. The build- 
ing up and activation of the sludge proved at Shield- 
hall to be most expeditiously effected by working on 
the fill-and-draw method until the accumulation of 
sludge reached about 20 per cent., and then, after 
nitrification had been established by intermittent 
long periods of aeration, changing over to con- 
tinuous flow. 

Mr. Harris remarks that the efficiency of the 
plant, judged either from the standpoint of percentage 
purification or from that of quality of effluent, has 
been throughout highly satisfactory, and that in 
spite of frequent fluctuations in the strength of the 
sewage, and variations in the proportion of trades 
waste. The average amount of dissolved oxygen 
absorbed by the effluent works out at the remarkably 
low figure of 0.56 parts per 100,000, the maximum 
figure being 1.23 parts and the minimum 0.26 parts. 
With a channel of “ endless "’ form having a capacity 
of 80,000 gallons a volume of 200,000 gallons of 
sewage per 24 hours has been efficiently purified. 
The agitation and circulation of this volume of sewage 
through the continuous channel at a minimum surface 
velocity of 1}ft. per second, together with the con- 
tinuous pumping of the sludge from the sedimentation 
tank and its return to the agitation tank required an 
expenditure of 124 horse-power. 


EcoNOMY OF THE PROCESS. 


High efficiency and reduction in the space required, 
low capital costs with prospects of a higher mone- 
tary return accruing from the sale of sludge, are, 
remarks Mr. Harris, the proved economic advantages 
of the activated sludge process compared with older 
biological systems. Definite and detailed informa- 
tion as to the actual working costs of both the com- 
pressed air and mechanical agitation modifications, 
still remain, he adds, a desideratum, all available 
data being within the realm of computation rather 
than of established facts. This want of definiteness 
as to the working costs is, he states, attributable 
to limited experience in the actual working of large- 
scale installations, the low efficiency of the air com- 
pressors in use, and the problematical extent of the 
balance between the cost of dewatering and drying 
the sludge and the revenue possible from its high 
lertilising value. Mr. Harris reports, however, 
that he is informed by the City Engineer of Worcester 
that working on the aeration process, and with an 
“ir compressor geared down to supply 400 cubic 
leet of air per minute, the daily consumption of 
electricity in treating 750,000 gallons of sewage 
requiring an aeration period of 6h. 40 min., was 360 
units. With energy at 14d. per unit, that works 
out at £2 13s. 4d. per million gallons. He also records 


most important plants in America unite in placing 
the net operating costs somewhere in the neighbour- 
hood of 10 dollars per million gallons, which is less 
than the Worcester figure. It is also recorded that 
the cost of operation at Sheffield is, according to 
Mr. Howarth, £3 10s. per million gallons, the horse- 
power required varying from 25 to 50 per million 
gallons with the of the sewage. Passing 
mention is also made of the Bolton system of agitation 
as applied at Bury, and to the claim of the Ames 
Crosta Sanitary Engineering Company that the 
device requires only about half the power necessary 
for either air diffusion or Howarth wheels. Mr. 
Harris says, however, that he has neither seen this 
mechanical arrangement in operation nor any reports 
thereon indicating its possibilities in respect of 
purification obtained and volume treated. Seeing 
that the aeration period required at Worcester 
is 6h. 40min., and that 4h. aeration period is, 
in Mr. Harris’ opinion, ample to cover all contin- 
gencies at Shieldhall, he considers that he is justified 
in assuming that the cost of treatment at the latter 
place would be less than that required at the former 
works. 


APPLICABILITY OF THE Process To LocaL ConpDI- 
TIONS. 

Glasgow’s sewage purification problem, in com- 
parison with the problems confronting Manchester, 
Sheffield and other inland towns, is considerably 
modified by the greater dilution afforded by the 
river Clyde, augmented in part by tidal ebb and 
flow. The discharge from the Dalmarnock works, 
which are upstream from the Shieldhall outfall, 
has, by reason of its position, a marked effect on 
the quality of the river water, the recuperative 
powers of which are retarded by the sluggish flow 
between the outfall and the weir. At the Dalmarnock 
outfall the amount of effective dilution available 
has been definitely established and, consequently, 
the extent of sewage purification necessary is, within 
limits, known. The considerable improvement in 
the quality of the Dalmarnock effluent, following 
the adoption of biological filtration, gives promise 
that the resumption of full chemical precipitation 
and increased filtering capacity of the existing area 
of percolating filters, will lead to the dry-weather 
fiow of the river being maintained in a satisfactory 
condition of aeration, even throughout the summer 
months. Until that possibility has been either 
definitely established or refuted, it would, in Mr. 
Harris’ opinion, be premature to entertain con- 
sideration of any modification of the present system 
at the Dalmarnock works. 

At the Shieldhall works the position at the present 

time, as regards the amount of dilution available 
at the outfall and the necessary degree of sewage 
purification that may be required, is far too indefinite 
to formulate an authoritative forecast. Further 
developments in the process of purification at Shield- 
hall must necessarily be greatly influenced by the 
quality of the Dalmarnock effluent produced under 
conditions of maximum efficiency. Provision has 
been made to extend, as opportunity serves, the 
investigation of the condition of the river, now in 
progress, so as to record the growing influence of 
the improving quality of the Dalmarnock effluent 
on the effective dilution available at the Shieldhall 
outfall. Mr. Harris has come to the conclusion that, 
however indefinite the line of future development 
at Shieldhall may appear at the present time, there 
can be no doubt that, if chemical precipitation 
should prove inadequate, the only possible alternative 
is the activated sludge process. 
This opinion is, he says, unassailable, as, apart 
from its established efficiency, it is the only biological 
process capable of treating the Shieldhall. sewage 
within the restricted area of the present works. It can, 
with equal certainty be asserted, he adds, that the 
efficiency of both modifications of the activated 
sludge process in their present form is such as to pro- 
duce effluents of a much higher quality than is 
necessary to fulfil all possible future requirements 
at Shieldhall. ‘ Purification of sewage to a greater 
extent than loca! circumstances require constitutes 
a waste of public money. The most promising type 
of plant, therefore, for the economic solution of 
a possible future problem at Shieldhall will be the 
type affording the greatest scope for the introduc- 
tion of modifications in the actual process of purifica- 
tion, either on lines of acceleration of the process, 
or of limitation in its effect.” 
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ALFRED A. SCOTT. 


Tue death is announced of Mr. Alfred Angus 
Scott as having taken place on the 11th inst. Mr. 
Scott founded the Scott Engineering Company, of 
Bradford, which was afterwards transferred to 
Saltaire and made into the Scott Motor Cycle Com- 
pany. Later he started the Scott Autocar Company 
at Lidget Green to make the Scott Sociable car. 
In 1915 he devised a machine gun attachment for a 
motor cycle and gave a demonstration with it in 





the fact that the engineers in charge of the three 





Buckingham Palace grounds. He early adopted the 


two-stroke engine for launch driving on the Clyde. 
Diagrams taken at the time from a two-cylinder 
4in. by 4in. engine of his showed mean pressures 
from 50 lb. to 651b. per square inch, at about 800 
revolutions. Later, in his cycle engines, he got 
considerably higher pressures, particularly on those 
fitted with a rotary inlet valve. His machines won 
many prizes. He was a great advocate of the two- 
stroke system for motor cycling, and he himself won 
the Isle of Man Tourist Trophy Race in 1912 and 
1913 on machines embodying his own inventions. 
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Tne Brussels correspondent of the Manchester Guardian 
gives the following description of the facilities being 
provided at Zeebrugge for the Great Eastern Train Ferries 
Company’s boats. The site chosen is in close proximity 
to the railway line from Bruges to Zeebrugge, with which 
it is being connected up, to allow the goods trains to 
have access right on to the ferry boats. To the left of the 
inner deck there is extensive unbuilt land which will 
shortly be transformed into docks. At present the 
digging for the foundations of the jetty is being actively 
pushed forward. It will be in the form of the letter U, 
exactly to correspond with the contour of the ferry boat 
which will thus fit in. An electrically worked gangway 
will drop on to the deck, and then trucks and wagons 
will run straight on board. Each ferry boat will carry 





56 10-ton wagons, on four lines of rails. 
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A Large Canadian Paper Mill and 
its Steam Plant. 


lus mill of the Wayagamack Pulp and Paper Company, 
Limited, which is situated at Three Rivers, Quebec, is 
said to have the largest output of kreft paper of any 
wort in the world. The word kreft, which is a 
Swe h-Germean word signifying trong,” was originally 
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for driving machinery, but, in addition, the company 
has an extensive steam-raising plant, which is in part 
operated eithor by waste wood or waste gases. The mill, 
it may be mentioned, is entirely equipped with English 
machinery. That which is employed in the manufacture 
of the pulp and paper was supplied by Bentley and 
Jackson, Limited, of Bury, who specialise in machinery 
| for the production of kraft papers. It will be readily 
understood, having regard to the nature of the goods 
manufactured, that large quantities of steam are required, 





FIG. 5--GENERAL VIEW OF 
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MMLOn paper ~iforw rapping purposes. 
N adays the term is used not only to designate wrap 
ing paper of the highest quality, but the material from 


whieh it 18 produced ts used in the manufacture of many 


rticles, including containers for tea, coffee, sugar, cement, 
nails, and hardware of every description, workmen's 
blinds, 


twines, 


eralls, sand bags, awnings, wall 


ac, 
Varnes k. the 


mattings, 
chat 


pers, seat coveriigs, 


rhe original plant at the Way construction 
1911, was 


put of 50 tons of pulp : ul 50 tons of paper, but Its capacity 


{i which was started in designed for a daily out 
as since heen mk reased a0 that nowadays it can produce 


wh as 250 tons of pulp end 150 tons of paper daily 


Before the mill was built Canada had to resort entirely 
mportation to meet her neods in the way of kraft 
paper. ‘To-dey she supplies not only her own demands 


ut a large proportion of the requirements of this country, 


| 
al 


and, in addition, exports the mater 
be, imcluding China, 


American Republics. 


to all quarters of the 


Ineia, Japan, and the South 
\s can be imagined with such an output, the require 
its of the mill in timber are very considerable. Just 


ot 


e the mill was built, the company which owns it 
cquired the Baptist timber limits, which cover 
area of 1121 square miles. In addition to the limits 
‘lso bought from the Baptist interests the actual mill 
ite, which is on what was formerly called Isle de la Poterie, 
More recently 
Pontneuf limits on the north shore of the St. Lawrence, 
amounting to 485 square miles, and the Breakey property 
the Gaspé Peninsula, 450 square rniles in extent, have 
purchased These 

ted as regards the position of the mill, and there are 
xcelled facilities 
wood and for water transportation to the mill, which is 
ated the junction of the rivers St. Lawrence and 

St. Ma There al railway connections. 
vidition to pulp and peper manufacture the company 
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uce and pine, m which are found in 
Britain and the United States. Altogether employ- 
is found for about 1500 operatives. 

\rrangements have been with the Shawinigan 
Water and Power (¢ ompany for the supply of electricity 
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WAYAGAMACK PAPER MILL 


It 


a fact, the steam-raising plant is extensive 
of of each situated 
veniently for the particular purpose for which they were 


Six boilers, each having 2000 


and, as 


consists three hatteries hoilers 


installed. return tube 


207 


The maia consisis of twelve Lancashire bcilers 
each 9ft. in diameter and 30it. long, and each having a 
heating surface of 1200 square feet. The steam pressure 
is 160 lb. per square inch, and the steam is superheated 
to from 450 deg. to 500 deg. Fah. in 14-loop Adamson 
superheaters, one of which is fixed in the downtake of each 
of the boilers. Natural draught is employed, the draught 
at the base of the chimney being im ordinary working 
about Ijin. water gauge. The chimney is 13ft. in diameter 
and 250ft. high. The feed water temperature in entering 
the economiser is 110 deg. Fah., and on leaving 280 deg. 
Fah, The economisers are in two sets, one for each half 
of the battery, each set containing 600 tubes 13ft. long 
and 4in. in diameter. All the boilers are fitted with 
Bennis sprinkler stokers and compressed air furnaces. 
The original boilers had the single shovel-throwiny 
mechanism, but in 1921-2 six were provided with the 
latest type of Bennis double shovel arm-throwing boxes. 
The single shovel throwing boxes on the old boilers are 
being replaced as occasion permits. The stokers were 
installed in order to enable large outputs to be obtained 
from the boilers and to ensure even and regular steam 
pressure on widely fluctuating loads. In this connection 
a study of the accompanying charts is interesting, as 
showing the extreme variations in the demands for steam 
in one of the two main departments and also the steam 
pressure chart from the same source. It will be observed 
that in spite of the fluctuations and irregularities of the 
amount of steam required, a steady steam pressure is 
maintained. The stokers are driven by a 10 brake horse- 
power motor from one line shaft, with a small steam 
engine—see Fig. 2, page 206—as auxiliary. The boiler 
feed pumps are of the multiple chamber centrifugal type, 
and they are driven by electric motors—see Fig. 4. 


batte: y 


The coal is brought to the works by rail in drop-bottom 
cars and is dumped direct into the hopper of a crusher 
as may be seen in Fig. 6. The crusher is a double roll 
machine furnished with a reciprocating apron feed, so that 
there may never be any great weight of coal clogging up 
the crusher rolls at any time. Forty horse-power are 
required to drive it. There are two belt conveyors, one 


an inclined conveyor, l40ft. long, which lifts the 
coal from the crusher to the second conveyor, erranged 
horizontally over the coal bunkers above the boiier 
house. The bunkers, which are of concrete and are 
suspended from steel beams, have a capacity of 500 
tons. A concrete chute furnished with a cut-off gate 


is provided for leading the coal to each stoker hopper. 
The arrangement is well shown in the interior view of the 





FIG. 7—RECORDS OF 


quare feet of heating surfece and fired with sawdus ily, 
supply the steam required for operating the saw mill 
In the same battery are two Babcock and Wilcox boil ors 


each having 4500 square feet of heating surface. The 





FIC. 6—-COAL RECEIVING ARRANGEMENTS 


latter are fitted with chain-grate stokers, and are used as 
standby in of necessity. Two Garbe water-tube 
boilers, each having 3500 square feet of heating surface, 
are operated by means of waste gases from a soda recovery 
plant, and they are situated near the furnaces. 


case 


STEAM FLOW 


AND PRESSURE 


boiler-house, which is given on page 206 Each conveyor 
is driven by a 10 brake horse-power motor The hori 
zontal convevor belt runs the entire length of the bunkers, 
and there is a movable automatic discharging device of 
the usual form, by means of which coal can be delivered 
The plant i 
elevate and discharge into the bunkers 


into any bunker which it is desired to feed. 
designed to crush, 
at the rate of 500 tons of coal in eight hours. 

Careful records are kept of the operation of the steam 
plent. In addition to the flow and pressure recorders 
already alluded to, there are feed-water temperature 
recording instruments, and electrical pyrometers at various 
points for indicating and recording the flue temperatures 
These instruments are housed in & room specially set apart 
for them at one end of the main boiler battery, from the 
floor «f which they can readily be read, an arrangement 
the efficient operation of the 


which greatly facilitates 








plant. 

Tests of an automatic train control system, under 
practical operating conditions, on the Pennsylvania 
Railway between Lewistown Junction and Sunbury, 


Pa., are reported to justify hopes that the system may 
provide a successful solution of the problem of preventing 
train collisions automatically, regardless of human failures, 
the company announced to-day. Nearly a year was 
occupied in designing and experimenting with the necessary 
apparatus before the actual tests began. The system has 
been in operation throughout the Lewistown branch since 
July llth, and the movements of all trains, both goods 
and passenger, have been subject to its control. The 
control system is a combination of electrical, pneumati 
and mechanical devices applied both to the track and to 
the locomotives. These devices automatically slow 
down, or, when required, bring to a complete stop, any 
train which approaches too closely to another on the same 
track, whether going in the same or opposite directions, 
or when points are improperly left open. Protective 
track sections of any length, suited to local operating 
conditions, may be established. 
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Port Improvements in Chile. 


In the long stretch of its coast line Chile possesses a 
large number of ports and harbours, but many of them 
are practically little better than open roadsteads, being 
exposed either to the south-west swell—an almost con- 
tinuous factor—or to the dangerous “‘ northers *’—winds 
which visit the west coast of South America several times 
in the course of the year and are seldom unattended by 
shipping disasters. The Chilean Government finds it 
absolutely imperative to remedy this source of heavy 
losses, and deems hardly any expenditure too great to 
effect some permanent improvement in present con- 
ditions, so as to obviate at so many ports the slow, anti- 
quated and costly system of handling sea-borne cargoes. 
\s recently as last year the port work authorities received 
permission to expend a further sum of £7,460,000 on the 
improvements and construction of ports in Chile, including 
the sum of £1,470,000 for the prolongation of the Duprat 
breakwater at Valparaiso. 

The port of Constitucion is situated at the mouth of the 
Maule River, 115 miles north-east of Concepcion. Hitherto 
it has been classed among the second-rate harbours of 
the Republic, although it serves a large and wealthy 
district producing grain, timber, &c. When the important 
improvement works about to be commenced at a cost 
of nearly 14,000,000 gold pesos* are carried out, it is 
anticipated that the port of Constitucion will vie with that 
of Valparaiso in point of commercial value and prosperity. 
One of the principal objects in view is to construct a suit - 
able harbour into which vessels may enter without diffi- 
culty at all times. Considerable dredging operations will 
be necessary to clear away the accumulated sands at the 
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mouth of the river, so as to preserve at all times a sufficient 
depth of water. The port improvements will also include | 
river and canal works. The first, or north, mole, will 
start from the Piedra de las Ventanas, leading due south, 
until it reaches a spot opposite the south mole, which runs 
out from the beach. This mole will be prolonged in a 
north-easterly direction. Between the two moles a broad 
passage will be left to afford entrance to steamers, while 
traffic will be protected against the periodical river floods 
and the sand-bar which is continually forming and proving 
an impassable obstacle to shipping. A long sea-wall will be 
constructed from the extreme north of the Piedrade las Ven- 
tanas to a point east of the river and La Isla—-the island 
joining up with the bank. For the passage of small craft 
there will be left in the wall an opening with a sluice-gate 
which can be closed in times of flood. The construction 
work includes a mole for the use of barges and lighters, 
landing stages, and the laying of railway tracks from the 
existing station to the bay. 

rhe first work to be undertaken, after the laying of the 
necessary railway lines, will be the construction of the two | 
moles in the bay. 

The main characteristics of the new 
will be as follows : 





| 
outer— harbour | 


Superficial measurement of enclosed area 57 hectares} 
Superficial measurement of dredged area to 

8 m. oe ee o* - o< en ee .. 40 hectares 
Width of entrance oo we a“ 250 m. 
Total length of the protective moles ae “% 1150 m. 


The river works will comprise the following principal 
features : 


Construction of a protective wall, which will be 
carried out in three separate sections (450 m., 
1715 m. and 863 m. respectively). . aa 

nuclosed area for the dock constructed 

Dredged area (to a depth of 8 m.) 

Extension of the landing stage area sat ea 

\rea to be dredged for prolongation of landing 


3028 m. | 
62.3 hectares 
15 hectares 
16 hectares 


31.3 hectares | 
300 m. 
1000 m. 


stages e- o e* - ** °- 
Length of existing sea wall (malecones) 
Future extensions of wall : Ge 
The Canal de las Ventanas, affording communication 
from the bay to the river, will have a total length of 406 m., 
and will be constructed in three sections. The first 
section of 110 m. and the second of 106 m. will be on the 
straight, while the third of 190m. will be curved to a 
The main characteristics of the canal 


radins of 500 m. 
are as follows : 


Superficial width at low level .. 55 m. 
Superficial width at mid level 61 m. 
Superficial width at high level 65 m. | 


Signalling and guiding apparatus will be installed at | 
equal distances of 40 m., while additional lights will be 
provided at the points of the sea-wall forming the entrance | 
to the canal. 

The total estimated cost of constructing and equipping 
the Port of Constitucion, for which tenders will be invited 
up to September 30th, is estimated as follows :— 


Pesos (gold). 


Construction of outer port works, including 
the north mole oa smelted 

South mole o tne 

Bay dredging, &c. as én 

Canal work (dredging, &ce.) .. Re ae 

Other works, walls, dredging, docks, &c. 


2,530,535.40 
2,889,935.10 

665,000.00 
1,303,189.00 
4,410,879. 60 


11,799,539.10 | 
Subsequent and complementary works, in- | 
cluding moles, construction of railways, | 
landing stages, &c. 


evil) eo. .as 1,255,000 .00 
i-quipment and lighting installations .. 


589,900.00 
Total 13,644,439.10 


The gold peso being worth Is. 6d., this total represents 
#@ sum ot over £1,000,000, 








A Goops train from Earby to Salford got out of control 
when descending Haslingden bank on Friday morning 
last. The driver whistled an alarm, and the signalman 
at Stubbins Junction turned the train off the up main 
line into the up loop, where it ran into some standing 
wagons. There was considerable damage to rolling stock 
and to the contents of the wagons, and the driver and | 
fireman were hurt as a result of their jumping from the | 
engine just before the collision. 
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Is. Od. 
= 2.47 acres. } 
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Ore-loading Machines for Lead 
Mines. 


Manvuat labour for shovelling and loading ore into 
mine trucks in the lead mines of the south-eastern part 
of Missouri, is very costly, owing to the high wages, 
the great weight of, and the low percentage of lead in the 
ore. This ore averages 21 cubic feet to the ton, and 
contains only about 5 per cent. of lead. In blasting it 
comes out in large blocks, requiring considerable block- 
hole blasting, breaking with sledge hammers and heavy 
muscular exertion in breaking up the rock and loading it 
into the trucks. In view of these conditions there has 
been extensive use of loading or shovelling machinery, 
for which the methods of mining employed are specially 
favourable. The galena is disseminated in horizontally 
stratified dolomite, and all mining is done in untimbered 
stopes ranging from 8ft.to 10Oft.in height and averaging 
15ft. to 20ft. Spacing of the pillars varies with the height 








] If the machine travels on rails, its use in stoping neve 
sitates considerable track work, and if the trucks travel 
on the same rails there is delay in running out the loaded 
truck and replacing it with an empty truck. For drifting 
these objections are not serious. Loaders of this class, 

having one or more belt conveyors extending from the 

| digging mechanism to the truck, are being used with 
| success for both stoping and drifting in these mines. 

Another type of machine is independent of the mine 

tracks, being mounted either on broad-tired wheels or on 

continuous-tread tractors or caterpillars. In this case, 
conveyors are not used, but the mast and jib are revolved 
on a turntable or by a bull-wheel, so that the bucket is 
| swung around and emptied directly into the trucks. With 
| sufficient reach these machines can often load four trucks 
| 


on the lines of rails. Although suitable for stoping, they 
are not so suitable for drifting unless the drift is L5it. to 
20ft. wide for a double line of rails and the machine is 
very compact. 

The Saint Joseph Lead Company, producing about 
8000 tons of ore daily, is loading a considerable proportion 











FIG. 2—-MACHINE WITH BUCKET TILTED FOR DISCHARGING 


of the stope and the character of the rock, but in general 
the minimum clearance between the pillars is about 20ft. 

A new mechanical loader or shoveller, designed after 
long study of the conditions, has been invented by Mr. 
Arthur K. Mitchell, assistant to the president of the 
Saint Joseph Lead Company, and is described by him in 
the “‘ Proceedings ’’ of the American Institute of Mining 
and Metallurgical Engineers. 

Of the many types of mechanical loaders which have 
been introduced in this field, some are adaptations of 
surface excavators, some were designed originally for 
drift mines, and others have teen developed by the lead 
companies to meet local conditions. Ordinary .excavators 
or “ navvies”’ operated by compressed air have been 
found unsuitable, the relatively high consumption of air 
making the power cost excessive, especially in view of the 
extra capital investment for compressor plants and air 
distribution systems. In addition, these machines have 
been generally of rather light construction, with small 
bucket or dipper capacity. All types of loaders now in 
use are operated by electric motors. 





| of its total production with machines having contuwou 
| tread tractors and turntable superstructure. This machine 
| was first designed about two years ago, and as a result ot 
six months’ working with the first machine, twelve more 
are now under construction. Its arrangement is show! 
by the accompanying engravings. Fig. | is a side view. 
showing the bucket thrust forward horizontally, 4s |" 
| loading ; Fig. 2 shows the jib raised and the bucket tilted 
as in discharging. Fig. 3 shows the machine in the mine 
with bucket discharging its load into a mine truck. 

The bucket or scoop is carried by trunnions in the arms 
| of @ jib, about 12ft. long, which consists of two tubula! 
| legs and a cross member. The lower ends of the legs are 
| pivoted to crossheads moving in horizontal guides on the 
| sides of the revolving frame or deck, these crossheads 

being operated by chains and sprocket wheels, so that the 
jib can be thrust forward and also raised by luffing tackle 
A heavy latch on the cross-member of the jib engages the 
back of the scoop and holds it in its loading position —#s 
in Fig. 1. When this latch is released, the loaded scoop tips 
forward. As the centre of gravity is behind the trunnions, 
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the empty scoop swings back into the loading position, and | 
the latch is engaged automatically. Spring buffers | 
absorb the shock in discharging. The latch is released 
by # cord on @ spring drum which winds up the slack after 
the drum has been released by a foot lever. An A-frame 
at the forward end of the deck carries the sheaves of the | 
jib luffing cable, the ends of which are led to the separate 
drums. Beneath this A-frame is the operator's seat. 
On this deck also are the three operating motors, which 
are supplied with current through a flexible cord con- 
ductor. This revolving deck is tft. long, and is mounted 
on & turntable on an underframe which carries the con- 
tinuous tractors. Alternating-current reversing motors of 
the high starting torque type are used. Each has a magnet 
brake which is applied automatically when the current is 
shut off. The operations are described by Mr. Mitchell as 
follows : 

Through a worm and gear, the crowding or thrusting 
motor drives a horizontal shaft at the rear of the super- 
structure, which shaft, by sprockets at both ends, actuates 
heavy chains which impart a longitudinal motion to the 
two crossheads to which the jib is connected. On the 
saine shaft is keyed a fusee drum carrying one end of the 
cable, this drum being so designed that the lip of the scoop 
or dipper will travel a horizontal path at the floor level. 
By another worm drive the hoist motor actuates a second 
drum which carries the other end of the cable and elevates 
or lowers the dipper, the jib structure swinging vertically 
about its bearings in the crossheads. The third motor. 
similarly direct-connected to a worm drive, swings the 
superstructure or turntable about its central point. 

Thus the loading cycle consists in filling the dipper 
by pushing it into the ore, raising the dipper to its dumping 
level, and swinging it over the car. Simultaneous opera- 
tion of the three motors produces for the dipper a resultant 
forward, upward, and sideways path analogous to that of 
hand shovel, the path being varied at the will of the 
operator according to the distance to the ore, and its 
haracter, the location of adjacent pill.rs—to swing past 
which it may be necessary to retract the jib—and the 
position of the mine car. Except that it clears the ore, 
the dipper’s path in returning to the starting position 1s 
virtually a reversal of the other. 


the 


The control of the machine presents several interesting 
features. The operator, who is seated centrally at the 
forward end of the superstructure, controls all three motors 
and brakes by two hand switches which are kept in neutral 
by spring pressure. These switches or controllers operate 
}-ampére secondary circuits, which energise the magnet 
contactors, of which there are two for each motor. To 
crowd out the dipper, the operator simply pushes forward 
the knob on the right-hand controller, and to retract the 
(ipper, he pulls the knob backward ; similarly, to hoist 
he pushes the knob to the right, and to lower, to the left. 
Double contacts minay be made on each of the four quarter 
points of the controller, thus accomplishing four com 
nations Of motions : crowding and hoisting, hoisting and 
retracting, retracting and lowering 
crowding. 


lowering, or and 


“ The left hand knob when pushed to the right CAUSES 
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circle, so that the weight of the truck is available for 
stability while digging. To travel, the operator throws 
a lever on the deck which simultaneously opens a jaw 
clutch at the rear of the crowding motor and closes another 
on the forward extension of the same motor shaft. This 
connects the motor to another worm and gear set which 
in turn drives through bevel pinions the central down- 
shaft of the tractor and the two fore-and-aft propelling 
shafts, these driving by worms and gears the two tractor 
axles. The two treads are driven by these axles at 
diametrically opposite corners of the truck, the take-ups 
being at the other corners In straight ahead travel the 
propeller shafts are locked together hence rotate 
in the same direction ; in turning, 4 simple adjustment 
made from the deck unlocks these shafts and causes them 
to rotate, and the two tread elements to move, in opposite 
directions. If it be desired to move the machine through 
a low drift, the jib is hooked up and the A-frame folded 
down, thus diminishing the height.”’ 

The general dimensions of the machine are small in pro- 
portion to its length of reach and its power. The total 
length with jib and bucket drawn back is 15ft. 6in., and 
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FIG. 2—MACHINE IN MINE 


clockwise rotation of the turntable ; when pushed to the 
left the direction is the opposite. The forward and rear | 
pomts of this controller are connected with a seventh | 
magnet contactor which releases the swing brake, thus 
permitting the turntable to ‘float’ under its own 
momentum when the swing motor circuits are open. 
Also, by means of electrical interlocks, the swing brake is 
automatically released during crowding or hoisting, so that 
the superstructure may slightly turn to relieve excentric 
stress should the bucket receive a glancing thrust. 
“ Mechanically-actuated switches on the secondary | 
circuits automatically prevent over-travel of the cross- 
heads, limit the hoisting height and stop lowering should 
the cable become slack, as when the dipper hits the mine 
floor. The electrical equipment is provided with time- 
limit relays and fuses, and the whole mechanism is further 
safeguarded by four slip-frictions designed to function 
when there are severe impact shocks or sudden overloads. 
The superstructure is mounted on a continuous-tread 
truek by means of compression rollers and tension shoes, 
making the moment arm the full diameter of the turntable | 


WITH BUCKET DISCHARGING ORE INTO TRUCK 


the centre of rotation is 6ft. 3in. from the rear end of the 
revolving deck. Thus the 9ft. length of deck or super- 
structure in advance of the centre of rotation and the 7ft. 
length of stroke or forward thrust of the jib give a total 
reach of 16ft. from the centre, so that a 32ft. width of ore 
may be shovelled with the machine moving in a straight 
line. The crowding motor is rated at 20 horse-power, 
and the hoisting and swinging motors at 12 horse-power 
each, all working at 1000 revolutions per minute, and all 
having 4 starting and stalling torque equal to 220 per cent. 
of the normal. The travelling speed of the machine and 
the thrusting speed of the jib are 50ft. per minute, and the 
turntable can make a complete rotation in ten secoads. 
The weight of the machine in working order is about 
12 tons. In ordinarily good digging with a swinging arc 
of about 120 deg., and with a steady supply of mine cars, 
one can be loaded at the rate of 1 ton per minute, each 
cycle being completed in about 30 seconds and the scoop 
averaging a load of half a ton. 

An important feature in machines of this kind is freedom 
from breakages leading to protracted periods for repair, 








er 





since the loss of production during such a period may be 
much more expensive than the cost of making the repairs. 
For steady work and a large average output per working 
shift and per year the machine must be of rugged con 

struction and of high mobility, so that it can move from 
one breast to another during a shift, for in low stopes there 
may be less than a 100 tons of ore broken out by one blast 

Again, the vertical and horizontal dimensions must be 
such that the machine can operate in practically all parts 
of the mine. In this case the vertical working clearance 
does not exceed 8ft.; the height of the lowest stopes, 
and the height and width when travelling are within the 
7ft. by 7ft. dimensions of the smallest drifts. Although 
the reach and length of digging stroke are considerable, 
the swing of the machine will clear the pillars, even when 
they are at relatively close spacing. Since slight increase 
of first cost is secondary to continuous output, the machine 
is made of sturdy design. Iron castings are practically 
eliminated, vanadium and chrome-nickel steels being 
employed freely combine strength with lightness. 
Friction is minimised by ball bearings or special bushings, 
and by the use of enclosed gears running in oil. A higher 
grade of workmanship is employed than that usually 
obtaining in excavating machinery. Finally, the opora- 
tion is as nearly _“ fool-proof”’ as possible and is both 
simple and easy. 


to 





A Portable Electric Charging Plant. 


rue portable electric « harging plant shown in the accom- 
panying illustration has been brought to our notice by 
Hesco, Limited, of Kingsway House, Kingsway, W.C. 2 
It has been designed to meet the requirements of electric 
trvck owners who are situated in places where charging 
current cannot be obtained, and where it is necessary to 
send the trucks some distance to a charging station. The 
charging unit consists of a 25 horse-power four-cylinder 
Dorman petrol engine, which is coupled to a 15 kilowatt 
Verity shunt -wound generator, designed to give 300 ampéres 
at from 30 to 50 volts when running at a speed of 1000 
revolutions per minute. The unit, which is supplied com- 
plete with the switchboard, is capable of charging twelve 
trucks at the same time, and can be mounted on any 
suitable form of conveyance. The trucks shown in the 
illustration are known as * London” trucks, and were 
supplied by Hesco, Limited. 


CONFERENCES AT THE BRITISH EMPIRE 
EXHIBITION. 


A series of conferences on subjects of Imperial and 
international interest is to be one of the features of the 
British Empire Exhibition at Wembley next year. We 
are given to understand that, though the Exhibition is 
still nine months ahead, considerable progress has been 
made in drawing up a programme, and that already many 
very important conferences have been arranged. 

Lord Derby is to preside at the first World Power 
Conference, which the British Electrical and Allied 
Manufacturers’ Association has in hand in co-operation 
with technical and scientific institutions and associated 
organisations in Great Britain and other countries. The 
Conference will consider power resources, power develop 
ment, and power application, and it is anticipated that 
a very large number of delegates from all over the world 
will attend. The Conference will last at least a fortnight, 
and over 200 papers will be read and discussed. 

The Textile Institute of Manchester, in co-operation 
with the leading textile federations and associations, is 
organising an Empire Textile Conference. A general 
committee composed of leading{men in the industry has 
been formed. The object of the Conference will be to 
promote the commercial, technical and scientific know- 
ledge in the textile industry, to bring about a closer 
relationship with various parts of the Empire, and to 
discuss problems of production, distribution and con- 
sumption, with a view to co-operation where possible. 
The Institution of Mining and Metallurgy and the Decirnal 
Association have also a1 ranged to hold conferences, while 
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among the subjects still under consideration are migration, 
education, child welfare, labour, public health and retail 
distribution. Apart altogether from open conferences of 
this kind many industrial and other organisations have 
already arranged hold their annual at 
Wembley. 

A special committee has been appointed to consider 
arrange tor 
and 





to congresses 


proposals for the holding of conferences, to 
organisation through representative bodies, 
generally to advise the management of the Exhibition 
on the best use of its conference halls during the period of 
the FE 


their 


xhibition. 








30in. High-speed Drilling, Tapping 
and Studding Machine. 


luxe high-speed drilling and tapping machine illustrated 
herewith was originally designed by Messrs. Kitchen and 
Wade, of Halifax, for Messrs. Crossley and Co., Man 
chester, to meet the requirements of one of the railway 
companies and has recently been adopted by other users 
it is so designed that it lends itself to parallel, right-angle 
or group driving by belt or motor. It will be seen that 
the machine is strongly built and easily controlled, every 
motion being accessible from the working position. The 
spindle rests on a ball thrust washer which receives the 
end thrust whilst drilling, and is efticiently balanced by a 
compensating spring device, which enables the spindle to 
be easily adjusted up and down by means of the hand 
wheel in front of the seddle. The spindle runs in a hard 
steel sleeve which gives firm support even when drilling in 
is cut in the sleeve, and 
rack The 
pindle end is bored to Morse stenderd taper, and is also 
cottered to srmit the use of boring bars, tapping atta h 
ments, &c. The self-acting feed of the spindle operates 
through positive gearing, giving three graduated rates of 
feed which can be changed without stopping the spindle 
\n index plete is fitted on the head which indicates the feed 
actually The self-acting feed is epplied through a 
hard steel worm, which can be instantly engaged or dis 
engaged, and the thrust on the feed worm is taken on a ball 
A fine hemnd-feed motion is also provided for 
n. diameter, operated by hand wheel conveniently 
pla the left side. The spindle can be 
started, stopped or reversed by means of positive elutch 
mechanism onthe head. After tapping, the tap can be 
quickly backed out at 2 high speed by throwing the single 
gear into Both single and double gearing 
arranged in the head, end is controlled by a conveniently 
lever et the front. This mechanism is arranged 
between the reverse and the drive on the spinde, which is 
a decided edvantage for tepping, &c. The lever feed, for 
sensitive drilling, is arranged on the right-hand side. 
rhe driving wheels at the top of the spindle are mounted 
s in double bearings which drives the 
spindle by means of an unusually long key. This arrange 
ment eliminates undue wear and stress on the spindle. 
rhe gear-box is grease tight and is claimed to be com- 
pletely foolproof. It is embodied in the head and gives 
four changes of speed by means of hard steel sliding gea-s 
running in thick mineral grease. The design of the gear- 
box is simple and efficient, and changes of speed cen be 
easily and quickly effected by means of a single lever, 
which is placed handy for the operator. The shafts in the 
box run in well-lubricated bronze bearings. An easily 
read index plate is mounted in front of the head, and 


the lowest position. The feed rack 


the pinion is made from special tough steel. 
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gives the coriect. speed and feed for each size of hole within 
the capacity of the machine and also indicates the position 
of the speed change lever on the gear-box. 

The base-plate is extra deep and well ribbed longi- 
tudinally and transversely, and is arranged to bolt down 
firmly to a foundation. It is planed top and bottom, and 
provided with four T slots on the top, horse-shoe shape, to 
allow the drilling of long shafts, pipes, &c., which may be 
placed down a central pit. Provision made for the 
lubricent to drain back from the T slots to a double sump 
in the part of the base-plate under the pillar. All the driving 
wheels are special steel forgings, heat treated for tough- 
ness end strength, and the driving shafts and feed shafts 
are made from high carbon steel which run in bearings 
bushed with bronze. 

The following are the leading particulars of the 30in. 
machine : 


Is 


Distance from spindle centre to column .. ft. 3}in. 
Distance from spindle nose to base-plate, 
maximum 4ft. lin. 


Distance from spindle nose to circular table, 
maximum ot a ec eae ten ee eee OR, 

Distance from spindle nose to circular table, 

fin 

2ft. Sin 

ft. Ghin. 


Tritmesrtim . ** 
Circular table, diameter ; “A . or 
Circeuler table, vertical adjustment on pillar 


Base plate, top, length o os 6s ee, Bae 
Base plate, width 2ft. Sin. 
Base plate, depth 6in. 
Pull i - ’ — at , }2in. by 3}in. 
Pulley speed, revolutions per minute 450 
Spindle 
Number of speed changes ee . Hight 
Range of speeds, revolutions per minute 500-30 
Number of power feeds Three 
Diameter, least part Iiin 
Length of feed... Ii }in. 
End bored, Morse No. 4 
Potal height .. Sit. Gir 








CONTRACTS. 


Srein AND Atkinson, Limited, 47, Victoria-street, London, 
S.W. 1, have just received a further repeat order for twelve gas 
producers fitted with Chapman floating agitators and automatic 
feeds for the Consett lron Company, Limited. This makes a 
total of thirty producers and Chapman agitators supplied to the 


Consett Lron Company, Limuted. 








fue instirure of Merars SumMER Meetinc.-In con 
nection with Sir Henry Fowler's public lecture on September 
10th on The of Non-Ferrous Metals in Engineering,” 
we are informed by the secretery of the Institute of Metals 
that the demand for tickets has been so great that the hal! 
at the College of Technology, which was originally announced 
as the venue of the lecture, has proved to be too small to accom- 
modate the expected audience. Hence the lecture will be given, 
instead, in the Milton Hall, 244, Deansgate, Manchester, at 
8 p.m. . 

Matrsy Coiiiery Disaster Revier Fuxpv.—-The Maltby 
Collie:y disaster has served to demonstrate ounce again the 
heroistin of the Yorkshire miner, and we ore asked to state that 
the proprietors of the Sheffield Independent and Sheffield Mail 
have opened a Shilling Relief Fund for the dependents of the 
twenty-seven brave men who gave their lives in attempting to 
safeguard their workmates. There ere twenty-two widows and 
fifty-seven fatherless children, the large majority of the latter 
being under fourteen years of age. Subscriptions of one or any 
number of shillings will be gratefully received at The Newspaper 
House, 21, Fargate, Sheftield, and will be acknowledged in the 
columns of the Sheffield Independent. 
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American Engineering New 


(From our own Correspondent.) 





A 50-TON DOCKYARD CRANE FOR THE UNITE 
STATES NAVY. 


A NEw travelling jib crane with L65ft. luffing boom 


or jib, built recently for the Boston Dockyard of the 
United States Navy, has a hoisting capacity of 50 ton, 
at Olft. radius; 15 tons at 130ft., and 5 tons at ise 


with a separate hoist for each radius. The position of 


the jib ranges between horizontal and nearly vertical 
lhe jib is a trianguler truss, with pivot at one of the lower 
apices, and attachment of the luffing tackle at the othe, 
It is pivoted to a revolving frame or deck carrying the 
engine and boiler This in 
turn, is mounted on a rigid underframe, each side of which 
is carried by sixteen wheels on a single rail, the vauge 
distance the wheels 22ft. Since the 
erane is required to traverse curves of 7&ft. radius wncey 
full load at extreme reach, it was necessary to 
each line of wheels in pairs with swivelling frames, and 
connected by equalising beams to distribute the |oad 
The turn-table of the revolving frame is carried by forty 
two conical rollers. Half the wheels are driven throny 
gearing, the arrangement requiring telescopic and uniy 

couplings on the shafts. A double-cylinder 12in. by |2 
engine operates the main and auxiliary hoists, and t), 
luffing tackle ; a Gin. by 8in. engine operates the 5-1 
whip hoist; a 9a. by 10in. engine drives the pinio 
swinging the crane, and a 12in. by 12in. engine driv: 


“as & counterweight. fran 


or between boing 


arr 


slave 


h 


propelling year. 
BOOSTER ENGINE ON LOCOMOTIVE TENDEKS 


\ FEW American locomotives 

built with steam-driven tenders to give increased power, 
especially when working heavy trains on steep gradient 
This device—a modern repetition of Mr. Sturrock’s st« 
tender—was described in THe ENGINEER. Later, came 
the “ booster” engine geared to the trailing axle of thy 
locomotive, and only put in operation for st 
an aid on steep gradients. Now the latest 
development is the application of a geared booster engin 
other wheels of this bowie 
being driven by coupling rods. As applied to a 1L00-ton 
eight -«x upled 2-8-0 engine of the Delaware and Hud 
Railroad, the 70-ton 
cylinder horizontal engine mounted on 
10in., and 
shaft 


years ago some 


in 
arting of 
* auxiliar 
to one of the tender bogies, the 
self-contained t 
the ho 


the wheels 3 


Carries 


tender has a 
rear 
the eylinders being 12in. by 
diameter. The 


meshing with 





crank Sy 
idler, 
18in. pinion o 
by means of a steam cylinder. The 
This device is intended specially 

particularly on having short 
It the to be 

the expense of reducing gradients or strengthening brid 
obviating the nece 

By reducing slipping it redu 


“at 
can thre 
i the bog 


r ratio is 2.25 to | 


enclose 


Sin 


in 


gear an which be 


in and out of gear with an ie axle 
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re 
for goods engines and 


divisions ruling gradient 


enables train tonnace increased withou 


for heavier locomotives, while 


of using banking engines. 





rail wear, and gives quicker acceleration in starting. 


GEARED LOCOMOTIVES. 


One of the latest of the several types of Amer 
geared locomotives is the Davenport engine which: em 
but a single pair of gears and has no bevel gea 

;}engines are used mainly on engineering 
| works and for shunting in manufacturing and indust 
plants. In appearance they represent ordinary 
| tank contractors” locomotives, with 
| But the connecting-rods pass beyond the wheels and ta 
on the crank dises of a shaft behind the rear axl 
shaft carries a heavy pinion gearing with a spur 
keyed upon the rear axle. The valve rod is driven {1 
a return crank on the crank disc, and the wheels ave « 
nected by ordinary coupling rods. The smallest © 
has cylinders Jin. by Sin. and four wheels 24in. ciamet 
on a 36in. wheel base, so that it can pass a curve of 20 
radius. With a weight of 9 tons and 4470 1b. tract 
effort it can haul 136 tons up | in 100, or 16 tons up | in 12 
The largest engine has cylinders 12}in. by 12in., and 
32in. wheels on a wheel base of 6}ft. It carries 1000 | 
of coal and 1000 gallons of water, and can pass curve 
170ft. The loaded weight 30 tons and the tract: 
effort 16,1001b. It can haul 500 tons up | row 
115 tons up | in 20. The engines are built for 24in. ww! 
36in. gauge. The gear ratio is 2 to 1. 
| 
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outside cylinder 
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CAST IRON AND STEEL RAILWAY WHEE! 
THE new specifications of the American Railway .\ 
tion—-Mechanical Division—for cast iron wheels requi' 


a chemical composition of 0.90 per cent. combined carbo 
not more than 0.16 per cent. sulphur, and 0.35 phosphoru 
and not less than 0.50 manganese and 3.35 total carbo 
The fracture must a soft clean grey 
chilled surface of clear white iron jin. to lin. deep at centre 
of tread ar.d7/,,in. to jin. thick at the throat. Ina therma 
test with a ring of molten cast iron poured around t! 

tread, the wheel must show no cracks in t minute 

after pouring. Worn wheels are trued by grinding, and 
grinding is recommended for new wheels mounted on thet 
axles. The coning of 1 in 20 is retained, but it is propose:| 
make this continuous, instead of giving a sharpe 
For steel wheels 


show ren. with 


wo 


| to 

inclination at the outside of the rim. 
rolled solid—-a wear jin. deeper than that of steel tires is 
permitted, since the solid or one-piece wheel is less liable 
to fracture than a steel tire. New specifications for solid 
wrought steel wheels, with stee! made by the open-hearth 
or electric process, require the following chemical com 
position :—-Carbon, 0.65 to 0.85 per cent. ; menganese, 
0.60 to 0 silicon, 0.15 minimum ; phosphorus, 0.05 
maximum ; and sulphur, 0.05 maximuin. 


85: 


MOTOR-DRIVEN PLATE MILL 


Tue first American electrically driven plate mill to rol 
stee! plate directly from the ingot is a 120in. mill installed 
by the Worth Steel Company. The motor is of 4000 
horse-power, of the slip-ring induction type, 6600 volts, 
three-phase sixty-cycle, with a synchronous speed ot 
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200 revolutions. On the rotor shaft, which is carried m 
two bearings, is a 35-ton cast steel fly-wheel 17ft. in 
diameter. This motor drives the reduction gear direct 
through a flexible coupling. The gears, which run in an 
oil-bath, are 4ft. wide on the face, and have ratio of 20 
to 51. From the gear the power is transmitted to a three- 
high pinion stand, and thence to the three-high mill. 
With the fly-wheel mounted on the motor shaft, the 
reduction gear takes the entire shock in rolling. Current 
is supplied by a 6250 kilovolt-ampére turbo-generator 
running at 3600 revolutions, and although the peaks 
on the motor vary from 2000 to 6000 kilowatts, the turbine 
shows little variation in speed. The rolling speed. is 
higher than in the steam-driven mill, owing to the fact 
that the former slows down only 10 to 15 per cent. with 
heavy draughts, while the steam mill may drop as much 
as 50 per cent. Steam consumption is less, owing to the 
higher economy of the turbine as compared with the 
reciprocating engine running non-condensing and driving 
a 160in. mill which handles the same kind of work. The 
non-rolling speed is 422ft. per minute for the electric 
mill, and 472it. for the steam mill. 
COAL SHIPPING PLANT. 

For leading export coal into steamers at Mobile, 
U.S.A., @ special coal-handling equipment has been in- 
stalled. Coal is brought from the mines in barges which 
are unloaded by a travelling gantry or bridge crane of 
200ft. length with grab bucket, coal of different grades 
being stocked in separate piles along the storage space 
behind the wharf at which the steamers lie. Along this 
wharf travels a loader, consisting of a steel frame or tower 
carrying an inclined conveyor at the rear and another 
conveyor on a 50ft. boom, which projects over the ship. 
From the head of this boom is suspended a cylindrical 
telescopic chute through which the coal flows instead 
of falling freely from a height. The chute swings in a 
plane transverse to the ship, so as to trim the coal as 
the hold is filled. To supply this loader the gantry 
crane is utilised, its bucket taking coal from the storage 
pile and delivering it to a receiving hopper. From 
this hopper the coal flows to a weighing belt con- 
veyor passing through a “ weightometer,” which auto- 
matically records the weight of the coal as it passes. 
From this conveyor the coal is fed to a conveyor 500ft. 
long running longitudinally along the wharf to the loader, 
where a tripper is placed to discharge the coal into a hopper 
which feeds the inclined apron conveyor. is, in turn, 
delivers the coal to the belt conveyor on the boom. With 
a 4-ton grab bucket taking coal from storage, the plant 
can put coal on board at the rate of 400 tons an hour. 
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THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Market Conditions. 


THoucH my remarks of last week as to the 
hopes of iron and steel masters in this district for the 
autumn still hold good, the business conditions pre- 
vailing at the moment cannot truly be described as any- 
thing but depressed. Certainly a number of Staffordshire 
ironmasters have recently received more orders than for 
some time past, but business during the past month 
has been so small that it would require contracts far 
larger than have been received to bring orders up to normal. 
However, ironmasters would like to think this is a be- 
ginning of a real improvement, but in the absence of any 
fundamental progress in the position they can only 
regard it as the cumulative effect of the holiday suspen- 
sion. Consumers have been so careful to limit their stocks 
to the minimum that any pressure of demand at once 
becomes apparent. Business in most iron and steel 
departments is still very poor, and inquiries do not indi- 
cate any immediate signs of improvement. The con- 
tinental position is anything but a helpful factor, adding, 
as it does, to the uncertainty as to the future and making 
buyers over-cautious when a little freedom would be 
welcome. There is no disposition on the part of buyers 
to place forward business, and producers are slowing down 
considerably. Output will be irregular in this area during 
the rest of the month, as the wakes are at hand in many 
of the industrial centres. These will involve a week's 
stoppage in the Darlaston and Wednesbury districts, 
which is the centre of the nut and bolt industry. The 
works have for some time been badly employed, so that 
the stoppage will cause little, if any, inconvenience. 
Both producers and consumers here are “‘ waiting for 
something to turn up.” 


Steel Values. 


Demand for steel, both semi and finished, does 
not improve much, and values tend to weaken further, 
Some revival of competition from Belgium appears to 
be chiefly attributable to a further fall in the franc value, 
although the ending of the dockers’ strike is partly account- 
able for the larger supplies of foreign steel coming in 
from Antwerp. Belgian billets are quoted £7 10s., and 
small bars £9 5s. delivered. Quotations received this 
week offer supplies by the end of the month. The result 
of this competition, though it is not very serious, has 
been to bring some small concessions in semi-finished 
steel here. Billets are obtainable at about £7 15s. and 
sheet bars are on the same level. But against this some 
co ee ee et ere 

ually firm in refusing business below the 

recognised £9 15s. figure for angles and sections, though 

some pone ge Se have for a week past been shading this 

figure. Re-rollers appear to be the keenest sellers. Bars 
sold lately at £10 are now obtainable at as low as £9 10s., 

though £9 15s. would appear to be. about the market 

level. Steel strip for tube-making is quoted by some makers 
at £10 5s., or 5s. per ton lower than last week's minimum. 

Steel prices are claimed to be so unremunerative that makers 





siete basis, and are not pushing their sales. They 
anticipate far better prices when buying is resumed, 
as they contend it must be next month. 


Steel Scrap. 


Prices of steel scrap do not appear to have 


weakened further, though the market for it continues | 


very slow. Material from Hamburg and Antwerp con- 
tinues to arrive at very low prices. In view of the small 
amount of material held by consumers, sellers of scrap 
predict that buying must be resumed in the near future. 


Raw Iron. 


Makers of pig iron in this area cannot, as yet, 
see a silver lining to the dark clouds. Buying has been 
in no wise stimulated by the series of reductions which 
have taken place in prices during the last few weeks. 
Costs, with the exception of the small concession in rail 
rates which took place at the beginning of the month 
and which makers put down at a few pence per ton of 
iron made, are as high as ever. 
iron was selling at £3 10s. to £4 2s. 6d. at furnaces a year 
ago; to-day’s prices range from £4 5s. to £4 17s. 6d. 
In neither case could it be said the trade was on an economic 
footing, but a year ago ironmasters were overcoming 
foreign competition and steadily developing a new trade 
stability, whereas the sacrifices they are making to-day 
hold very little promise of fruitful results. There are 
no immediate prospects of increased activity. Even with 
the reduced output through the suspension of furnaces 
the needs of consumers are easily satisfied. Makers 
do not anticipate a renewal of buying this month. Stocks 
of iron in makers’ hands are very low, it is stated, and the 
furnaces have very little on hand. These small reserves 


movement. On ’Change in Birmingham to-day (Thursday) 
Northamptonshire forge pig could be bought at something 


represented the general level of the market. Both North- 
amptonshire and Derbyshire furnaces now quote £4 15s. 
for No. 3 foundry iron. 


Manufactured Iron. 


A few more mills are at work in South Stafford- 
shire, but an increasing proportion are rolling steel from 
billets instead of making iron. This is accountable for 
by the absence of sufficient orders for finished iron and 





| still able to get £12 10s. 





are disposed to do as little business as possible on the 


the desire on the part of ironmasters to keep their plant 
in operation. In finished iron trade is decidedly slow, 
and in the inferior quality branches keen competition 


| results in the cutting of prices. The makers of marked 
| bars still decline to reduce their figure below £14 10s., 


especially as they are securing fairly steady support. 
There are makers of Crown bars who state that they are 
The generally recognised price, 
however, is £12, and merchant bars are offered as low as 
£11 10s. Some Crown iron has been sold for export to 
South Africa, but the transactions are small. While 
the price quoted for nut and bolt bars by most of the 
Staffordshire mills is £10 17s. 6d., instances are reported 
in which this has been shaded. Even Lancashire houses 
are now willing to accept £10 17s. 6d. rather than see 
orders pass them, although their nominal quotation 
is £11. Neither district effectively competes against 
Belgian No. 3 iron. A further easing of prices has taken 
place in this class of material, which is now quoted £9 
to £9 2s. 6d. delivered in the Black Country, with the 
result that some fairly heavy contracts have been placed 
by nut and bolt makers. Some acceleration of delivery 
from the Continent is also reported, deliveries being 
promised, in some cases, by the end of the month. 


Galvanised Sheets. 


Galvanised sheets continue a fairly strong 
market. Makers still quote £18 10s. at works for the home 
trade, and £18 15s. to £19 f.o.b. for export for sheets 
of 24 gauge. Mills are fairly busy, with prospects of con- 
tinued activity through the autumn. The recent rise 
in prices is regretted by merchants, who consider that 
the overseas business can be recovered by lower prices. 
The local rollers of black sheets are finding some improve- 
ment in demand, and are making better production. 
The motor industry is calling for a good tonnage of this 
class of material. 

Constructional Engineering. 

Some fairly good business has been placed lately 
in constructional engineering as the result of the gradual 
expansion of the building trade, and Midland engineers 
are fairly provided with work for the next month or 
two. But competition with firms.on the coast has be- 
come very keen, especially as joists can be obtained 
f.o.b. at £8 17s. 6d. in the North of England. Midland 
constructors practically have no chance with competitors 
on the sea 


Malleable Iron. 


In my letter of June Ist I announced under 
the above heading that all that was necessary to enable 
a wide research into every aspect of malleable ironwork 
to be carried out under the auspices of the British Cast 
Iron Research Association, was the practical support 
of those engaged in the industry. It is regrettable to 
have to record that up to the present the reception of 
the proposal has been very disappointing. One can hardly 
believe malleable ironfounders can so indifferent 
to the slow decay of their industry in some of its most 
important branches that they will allow the proffered 
research to fall into the background for lack of the relatively 
small amount of money that would set it going. It is 
now s that a conference should be called to con- 
sider the position, and it is to be hoped that ironfounders 
will be brought to see that research is well worth the 
money expended upon it. This doubt appears to be one 
of the obstacles in the way of the necessary support being 
forthcoming. 





Forge and foundry pig | 


would quickly disappear on the beginning of a buying | 


less than £4 5s. at furnaces, though that figure probably | 


LANCASHIRE. 
(From our own Correspondents.) 


Mancuester, Thursday. 
General Outlook. 


In almost every respect the markets for iron and 
metals are worse than they were last week, and yet there 
has been no serious change in the prices. The extreme 
dulness of trade and the very restricted buying of all 
materials, taken in conjunction with the fact that prices 
| do not fall rapidly, may perhaps suggest that we are getting 
| near to the end of the downward movement. There must, 
of course, come a time when the fall in prices is arrested ; 
but that does not always mean that the markets will move 
in the other direction. It is more probable that a period 
of stagnation will follow, and this is perhaps what we have 
to expect in the metal markets during the winter. The 
whole industrial position is favourable to stagnation and 
against any hope of a speedy return to trade activity. 


Metals. 


Market experts are beginning to think that 
copper, or at any rate standard or refined ingot copper, 
is nearly as low as it is likely to go. On a basis of £60 
for standard there are a good many merchant houses ready 
to acquire speculative holdings ; but, of course, we have 
| not yet seen £60 per ton. Best selected ingots have, how- 
ever, been done as low as £66 10s., and perhaps at a little 
less, and electrolytic has been well under £70. So far as 
actual value is concerned, B.S. ingot seems to be the 
cheapest metal. There were rather encouraging reports 
from America as to the future of the market there, but 
| on this side there has been no particular response. The 

political situation in Europe is, of course, the cause of 
much hesitation in copper, as in the other markets ; but 
if the feeling in America continues to be strong our market 
is bound to respond in the end. The actual consumption 
of copper in the manufacturing trades is small just now 
and probably will not increase to any extent for some 
time ; but once consumers get into the habit of holding 
larger stocks the price will respond, even if there should 
be no increase in actual consumption. The market for 
tin has not shown any serious change of late. Fluctuations 
have not been of very much importance, and in the market 
one does not find much anticipation of change one way 
or the other. The dulness of trade may tend to depress 
the price for a time ; but, on the other hand, there is the 
improvement in the statistical position to be considered, 
and this tends to counterbalance the dangerous state of 
affairs in Europe. The rise in the spring of this year was 
no doubt overdone, but the general position is now con- 
siderably improved, and so far as this is possible in so 
volatile a market, tin may be called steady. The demand 
for lead has been only very moderate of late, but the sup- 
plies are not large and the prices have kept fairly steady ; 

there was a fall of some 5s. per ton at one time, but it has 
been recovered and the quotations are now much as they 
have been for some time. The only question is whether 
the market will absorb the increased landings which are 
following on the collapse of the dock strike. Spelter has 
again been a stronger market, owing partly to the firmer 
reports from America and partly to the smaller quantities 
coming in from the Continent. Spelter has now made a 
steady rise this month from £31 to £33 per ton, and the 
market is beginning to think that it is quite high enough. 








Pig Iron. 

The market here for foundry iron is rather 
weaker in tone, although there has been no further open 
fall in the prices quoted for Derbyshire foundry pig. The 
weakness is probably caused by the lower prices which 
have been reported from the Cleveland district, although 
as Cleveland iron is not sold here now it can only have an 
indirect effect on the market. Manchester prices are now 
based almost exclusively on the Derbyshire furnace price 
of 92s. 6d. per ton, and with the slightly reduced carriage 
rate this means about 100s. delivered in the district. 
Some Derbyshire furnaces claim that they are selling their 
output at this price ; of course, in small lots and for prompt 
delivery. There are, however, other furnaces which are 
not doing so well. Consumers here still maintain their 
policy of buying pig iron from hand to mouth, and where 
merchants take orders they also buy only what they have 
to deliver from week to week, so that both consumers and 
merchants are in expecting lower prices. On the 
other hand, makers contend that if prices are to be lower 
more furnaces must be blown out, or in the alternative 
coke prices must come down. The price of hematite iron 
is rather higher than it was last week, owing, it is said, to 
the blowing out of some furnaces ; but for all that East 
Coast hematite iron delivered in Manchester is consider- 
ably cheaper_than Scotch No. 3. 


Steel. 


Sellers of finished steel here are not quoting 
lower prices than those reported last week, viz., £9 10s. 
for sections and £9 15s. to £10 for plates; but there are 
reports in this market of much lower prices being accepted 
in the North-Eastern district, down, it is said, to £8 10s. 
for steel angles. No doubt such a price must leave a 
large loss to the steel makers, and it would seem that the 
works must be desperately short of orders before they 
would accept it. The report, however, is a straw which 
shows which way the wind is blowing and must prepare 
us for lower steel prices in the Manchester district. 


Scrap. 


There is extremely little life here in the scrap 
market, and one finds difficulty in testing the prices. 
Heavy steel-melting scrap seems very weak, and one doubts 

now whether dealers would pay 60s. per ton for it in Lanca- 
shire. The malleable ironworks are supposed to pay 75s. 
delivered for heavy wrought scrap, but they are not eager 
buyers. Foundrymen buy a little cast scrap from time 
to time at 80s. per ton for the ordinary good qualities and 
at 85s. for special lots from broken textile machinery, 
but the market is very dull and lifeless. 
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Trade Outlook in Lancashire. 


The month of August in the best of times is a 
slack one in the two staple industries of Lancashire— 
cotton manufacture and engineering. The present month 
has probably been one of the worst on record; but, in 
spite of bad trade with its accompanying unemployment 
and short-time working, those workers who are in employ- 
ment seem to be able to afford a good holiday. Nearly all 
the manufacturing towns have their ‘“‘ wakes "’ weeks, 
when there is a general exodus to the popular seaside 
resorts. The amount of money which is accumulated in the 
various saving clubs for the great annual holiday is 
astonishing. From the Oldham district alone it is reported 
that a large number of special trains are being run this 
week end to London, not to mention those to the usual 
haunts, Blackpool, Southport, and North Wales. Still, 
the cotton trade shows no sign of improvement. Nor is it 
likely to do so until the American crop begins to find its 
way in bulk to this country. The two great markets for 
Lancashire goods, China and India, are not yet taking any- 
thing like their normal quantities. Although several of 
the textile machinery makers have published annual 
reports showing large profits, there are indications that 
this prosperous period will not continue indefinitely. 
Some of the electrical engineering firms in this district 
are still fairly well employed, but there are others which 
leave much room for improvement. A similar remark 
applies to the makers of internal combustion engines and 
steam power plant. Notwithstanding the present some- 
what gloomy conditions in Lancashire, however, Mr. Clare 
Lees, the president of the Manchester Chamber of Com- 
merce, ventures the opinion that our Empire trade is in a 
sound and healthy state, judging by our exports and 
imports, both of which show a percentage increase com- 
pared with the figures for 1913. 


Manchester Ship Canal. 


Notwithstanding the present depressed state 
of industry, the Manchester Ship Canal undertaking con- 
tinues to make steady progress. In spite of the recent 
strike of dock workers, which extended over sixteen days 
in July, the traffic receipts for the month amounted to 
£06,492, or only £4169 less than the corresponding month 
last year. For the first seven months of the year the 
receipts from the above source amount to £784,446, an 
increase on the corresponding period of 1922 amounting 
to £42,066. With receipts steadily rising and expenses 
falling the outlook for this important waterway is dis- 
tinctly encouraging for the shareholders. 


Motor Omnibus versus Tramway. 


The report which Mr. Henry Mattinson, the 
general manager of the Manchester Corporation tramways 
system, has prepared on the comparative efficiency of the 
tramway and motor omnibus is an emphatic confirmation 
of the Tramway Committee’s attitude as to whether the 
tram or the motor omnibus is most suitable for the Man- 
chester district. Comparing the conditions of Manchester 
with London, Mr. Mattinson states that the tramless area 
in London is big enough to induce travel in the motor 
omnibus or to justify a change of vehicle, but if the area 
were reduced to one of a half-mile radius, like that of 
Manchester, a very different condition would arise. The 
change of vehicle would be irksome, the delay serious, and 
the cost to the passengers prohibitive. The report states 
that 500,000 people travel into and out of the half-mile 
radius daily, and even were the motor omnibus service 
acceptable in practice and economic in cost, it is very 
doubtful whether congestion would be reduced owing 
to the large increase in the number of vehicles required 
compared with the tramcars. Mr. Mattinson contends 
that to change from tramcars to motor omnibuses would 
involve an increase of 61 per cent. in the fares. To deal 
with the volume of traffic at the time of peak loads requires 
537 bogie cars in service, with a seating capacity of 
42,900. Allowing a reserve of 10 per cent., it requires 
590 cars with a total seating accommodation for 47,000 
persons, whereas to provide the same accommodation in 
motor omnibuses 870 vehicles would be required, and, 
as they are uncovered a total of 1300 would be required. 
The capital outlay in garages and omnibuses is estimated 
at £1,900,000, which would be additional to the present 
capital outlay, because the cost of removal of the per- 
manent way and electrical equipment of the tramways 
and the reinstatement of the roadways would balance 
any return on the realisation of these assets, while the 
realisable value of the tramcars would be negligible. 
The debt incurred in respect of capital outlay on the tram- 
ways would have to be borne by the omnibus undertaking 
and would amount to a charge of 1.034 pence per vehicle 
mile on capital account, while the abolition of the tram- 
way track would mean a loss to the city of rateable 
hereditament on which rates to the value of £52,000 per 
annum are paid. This would mean a fare of about 0.94 
nile for one penny, compared with 1} mile for a penny on 
the tramway system. 


Barrow-tn-FurNgEss, Thursday. 
Hematite. 


Some time will have to elapse before there is 
any improvement in the hematite pig iron trade. A com- 
bination of circumstances is operating against it at present. 
The unsettling effect of the Ruhr is keenly felt, the coke 
supply and prices being one factor. Again, with all the 
disturbance in the shipbuilding and engineering trades 
through the boilermakers’ dispute, customers are not 
requiring heavy deliveries of iron for conversion, and the 
longer the dispute lasts the more will customers hold off. 
Granted a settlement of both the Ruhr and the boiler- 
inakers’ dispute, trade would improve. Scotland is not a 
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tion of the local iron trade, as very little is going out of the 
district. Some mines are closed, while others are doing 
very little. The foreign ore trade is similarly affected and 
the imports are not bulky by any means. 


Steel. 
The steel trade remains about the same, with 
Barrow keeping its rail and merchant mills partly employed. 
There is no a:tivi y at Workington yet. The hoop and 
small section mills at Barrow are going, and the Siemens 
and foundry departments have some orders to work on. 








SHEFFIELD. 
(From our own Correspondent.) 
Steel Orders Nearing Exhaustion. 


Tue tapering off of employment in various 
branches of the steel trade is now becoming so pronounced 
as to have a serious effect on the unemployment figures 
in the city. The number on the books at the Employ- 
ment Exchange went up last week by no fewer than 
1145, bringing the total up to 28,241. This increase 
is officially said to be due, partly, to the holidays, and 
partly to the fact that many local firms have exhausted 
the orders in hand and have, therefore, suspended their 
workmen. The exhaustion applies, in large measure, 
to the heavy departments producing basic steel, to the 
decreased ordering of which I have referred so often 
of late. At the largest plant in the district—that of 
Messrs. Steel, Peech and Tozer—the position is fairly 
satisfactory at the moment, as fifteen large furnaces 
out of a total of twenty-two are in operation, whereas 
before the war the firm did not possess as many as fifteen. 
Little forward work is on the books, however. Other 
makers of heavy steel are in an equally unfavourable 
position, if not worse. The future is viewed with a certain 
amount of confidence, or, at any rate, hope, based on 
the probability of renewed buying at the beginning of 
next month. If these hopes are not fulfilled, there is 
a likelihood that half the steel-melting plant will have 
to be closed down. Conditions in the acid steel trade 
are very unsatisfactory, and, while better than those 
which prevailed a year ago, seem to be drifting back to 
that state. 


The Cutlery Trade. 


The cutlery trade is still in a depressed con- 
dition. It has lost much of its export business, and the 
various parts of the Empire, to which it now looks for 
most of its export demand, are not buying at all well, 
the only considerable market at present being Australia. 
While German competition is considered to be less keen 
than it was, there is, on the other hand, growing rivalry 
on the part of America, which is seriously affecting Shef- 
field trade in Canada, and may, it is feared, extend to 
other markets. The United States goods are made 
almost entirely by machinery, and possess high finish 
and nice appearance, but are not equal to Sheffield knives 
in cutting power and durability. Stainless steel cutlery 
is still a good line with a minority of firms, but the majority 
are short of orders, although prices have been substan- 
tially reduced. The razor trade seems to be nearing 
a state of complete stagnation. The fashion now is for 
safety razors, and the old straight kind finds almost 
its only customers in barbers. Recognising the change 
that has come about, some Sheffield firms are now devoting 
themselves to the manufacture of safety razor blades, 
and are getting a good share of the business. The Sheffield 
blades are much cheaper than the imported varieties. 


Various Steel Departments. 


New orders for railway material are reported 
to be less plentiful, but there is a good deal of confidence 
in the future. In the meantime, the shops making wheels, 
axles, tires and springs, are turning out considerable 
quantities of these requisites. As a consequence of the 
poor state of the shipbuilding and general engineering 
trades, there is still an unsatisfactory demand for crucible 
and other tool steel, while the finished tool trades are 
quiet. There is a growing demand for Sheffield handsaws, 
which are being well pushed, and are of the best quality. 


At Work on the New Tanks. 


It was stated some time ago that Vickers Limited 
had obtained an order from the Government for new 
tractor tanks. The actual starting of the work has been 
held back, perhaps for further improvements in details, 
but a beginning has now been made, and accommodation 
has been provided in one of the gun shops at the River 
Don Works for the building of three tanks at a time. 
Besides being a fighting unit, the new tank will be capable 
of taking artillery into action. It has powerful defensive 
capacity, is well armed with guns, and carries a field gun. 
It has a range twice as great as that of the earlier tank 
of similar build used during the war. It is understood 
that the first contract is for twenty-three tanks, at a price 
of about £8000 each, and Vickers are stated to have 
beaten the offer of their principal competitor by about 
£2000 for each tank. 


Goole Gas Prices. 


The Gas and Water Committee of the Goole 
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| holidays. All the works are closed down and things 
| will not really become normal again until the middie 
of next week. In the meantime, it is gratifying to record 
| a slight, but still quite perceptible, improvement in the 
trades. The difficulties of financing foseign business 
are as great as ever, yet, in spite of all these handicaps, 
there has been a fair inquiry for material for the Continent, 
and a few sales are reported. Italy has been buying 
pig iron, and, notwithstanding the flight of the mark 
and the strikes in Germany, a steady flow of iron from 
Cleveland to Hamburg has been maintained. Thus 
the decline in exports has not been so marked as appeared 
likely at the beginning of the month, and hope has been 
revived by the more favourable news from Paris. 





Cleveland Iron Market. 


While the Cleveland pig iron market is under 
holiday influences and business is, more or less, restricted, 
a more hopeful feeling prevails, and inquiries for one 
or two descriptions show signs of improvement. It ix 
not likely, however, that any important headway will 
be made until after the holidays are over. A reduction 
of 2s. 6d. per ton has been made in the price of No. | 
Cleveland foundry iron, which is now quoted at 107s. tid 
No. 3 G.M.B. Cleveland pig iron is about 102s. 6d., No. 4 
foundry 97s. 6d., and No. 4 forge 95s. 


| 


Hematite Pig Iron. 


The East Coast hematite pig iron market hus 
a firmer tone, due chiefly to the reduced stocks cons« 
quent upon furnaces being damped down. Makers ar 
asking 98s. td. for mixed numbers.for home use or export, 
and some quote even more than that figure. 


Ironmaking Materials. 

The foreign ore trade continues in a lifeles 
condition. Best Rubio is nominal at 23s. per ton c.i. 
Tees. Consumers of Durham blast-furnace coke ar 
experiencing less difficulty in securing supplies, and qua: 


tities have been sold at 40s. per ton delivered at the works, 
which represents a drop of Is. 6d, per ton. 


Manufactured Iron and Steel. 


No new features of moment are reported in tli 
manufactured iron and steel trade. All the works ar 
closed down. Business continues very quiet in all descrip 
tions, with prices unaltered. 


The Coal Trade. 
The Northern coal trade is passing throu! 
a lean and anxious time, with no immediate prospe 
of improvement, the situation remaining exceeding! 


flat and void of vitality. New orders from any quarte: 
are still lagging, and until there are considerably heavie: 
inquiries from home and abroad no improvement ca: 
possibly be expected. The collieries, many of whic! 
are fully sold, and in some cases over sold, on paper, 
are just as badly hit as others less heavily contracted 
The reason for this is that the buyers are unable to tak« 
out their quantities. Consequently, in order to keep 
the pits going and clear the output the supplies thrown 
on the open market are very large, and are offered at con 
stantly lowered figures. Even then they are not attractive 
enough, so that there is considerable loss of time at the 
pits in both counties in consequence. There is, of course, 
some slight feeling of relief felt at the termination of 
the dockers’ strike in London, which may, to some extent, 
benefit the market. But, generally, there is very litt 
of an encouraging nature to report. Northumberland 
steam coals are very slow and weak at about 22s. for spot, 
whilst second steams are also much cheaper. Steam smalls 
are, however, scarce, owing to the lack of trade for screen 
sorts, and are fairly steady. Durham gas coals are in 
only poor demand, and except for some of the best classes 
they are weaker. Coking coals are dull and neglected, 
and very weak in most The coke market is 
moderately steady, with a fairly heavy demand and limited 
supplies. 


Coal Miners’ Wages Advanced. 


The ascertainment relating to the coal industry 
in May and June, which regulates wages in September 
and October, shows that the Northumberland miners 
are to receive another advance in the next two months, 
when wages will be at the rate of 145.06 per cent. on the 
basis as compared with 138.55 per cent. in July and 
August, an increase of 6.51 per cent. This will mean 
an advance to coal hewers of about 4d. to 44d. per shift, 
making their wages about 12s. 8d. per shift. Recent 
advances in wages have raised all the day-wage workers 
above the subsistence allowance level, and these men 
will benefit in the ensuing two months by from 24d. to 
34d. per shift. Miners’ wages in the county are now 
63.37 per cent. above what they were in 19h. Durham 
miners, for the months of September and October, are 
to receive an advance equal for pieceworkers to about 
5d. more per shift, and to low-paid datal men about 
3d. per shift. 


cases. 








SCOTLAND. 


(From our own Correspondent.) 





Urban District Council is recommending that the price 
of gas should be reduced by a further 9d. per 1000 cubic | 
feet, bringing the rate down to 3s. 9d. per 1000. In October 
last the price was 5s. 3d. per 1000 feet, but since that 
time there have been three reductions. 





big customer at present by any means. The Midlands 
take a fair quantity, but are s ill below normal by a long | 
way. The trade with the Continent is moderate, and with 
America there is hope of better things. Special qualities | 
of iron are not in big demand at present, but there is a/ 
fair trade in ferro-manganese. Charcoal iron is being | 
made, but there is not a big tonnage, 


| 
Iron Ore. 


The state of the iron ore trade is simply a reflec- | this district have been dislocated this week by the annual 











NORTH OF ENGLAND. 
(From our own Correspondent.) 


Trade Conditions. 


ConpbitT1ons in the iron and _ steel industries of 





General Depression. 


THE industrial situation is unchanged and the 
outlook is still of a very unpromising nature. The various 
markets continue in a state of depression, which shows no 
signs of lifting. Trade disputes still drag on, to the detri- 
ment of local business, while international complications 
are sadly interfering with export trade. Many works are 
only partially employed, and it appears probable that, 
failing an early improvement, a number of éstablishments 
will be forced to close down. 


Small Demand for Pig Iron. 


Conditions in the iron and steel trades have had 
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a serious effect on the pig iron market. Day-to-day require 
ments are extremely small and the gradual drop in prices 
brings no increase in business. Moreover, consumers are 
not purchasing ahead, while quotations tend lower, .The 
export demand is small and very irregular. Makers 
have great difficulty in disposing of their curtailed out- 
puts, despite offerings of cheaper prices, and the pro- 
duction is likely to be severely cut down. Less than £5 10s. 
per ton will now be accepted for hematite, and for any 
description a favourable order will receive generous terms. 


Steel sheet makers are comparatively well off 
at present. Sufficient orders are on hand to provide work 
for a month or two and expo.t inquiries are favourable. 
This department, however, is the only one to show a 
measure of activity. Steel plates and sectional materials 
of all kinds are meeting with few demands, and only a 
small percentage of the plants is in operation. There has 
been promise of cheaper prices, and there is little doubt 
that anything in the nature of substantial orders are being 
held back until easier terms are procurable. Construc- 
tional steel makers are fairly busy. More movement has 
been noticeable in scrap at considerably reduced prices. 


Bar Iron Dull. 


Very quiet conditions rule in the bar iron trade. 
Home demands are of small account and foreign competi- 
tion is a serious adverse factor in securing export business. 





Re-rolled steel is improving a little, both for home delivery 
and export, supplies from local works being more prompt 
than from the Continent at present. 


Coal Prices Weakening. 


The past week has brought further easing 
tendency in the Scotch coal market. The day-to-day 
demand for large fuel has dropped away and the collieries 
lind great difficulty in disposing of outputs. Cheap prices 
have been offered, but without bringing much relief, and 
in many cases pits have been thrown idle until a clearance 
could be made. Export buyers have been prepared to 
negotiate forward transactions, but holders are not dis 
posed to contract ahead at present prices. Further, there 
is reported to have been trouble with German. buyers 
refusing to carry out their obligations, and cancellations 
been mentioned Washed nuts have been | 
affected by the general conditions, and the demand for 
thern has eased, while prices show a tendency to sag. 
Good shipments are still being made against old contracts, 
but there is now little or no congestion at the loading 
po Aggregate shipments amounted to 329,637 tons, 
gainst 318,762 tons in the preceding week and 362,259 
tons in the same week last year. Under present conditions 
a considerable drop in shipments is likely to be noticeable 
within a week or two. Business on home account is still 
of a very restricted nature. 


a 


have also 


rts 


Glasgow Dockers’ Union. 


It is stated that ever since the Glasgow Dockers’ 
Union, or rather the Scottish Union of Dock Labourers, 
became merged in the Transport and General Workers’ 
Union the Glasgow members have been dissatisfied with 
the of attention given to their affairs Conse- 
quently, an attempt is being made to resuscitate the 
Scottish Union, and offices for the enrolment of members 
have been opened in Glasgow. The sole reason for the 
movement is the re-establishment of headquarters in 
Glasgow. The Scottish dockers are quite willing to assist 
others, but wish to have the management of their own 
affairs. 
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Coal Mining in East Stirlingshire. 
Coal mining deVelopments are in contemplation 

in East Stirlingshire. Mr. William Riddell, the proprietor 
of Howkerse Colliery, has acquired an extension of his 
lease of the minerals in the Bothkennar area of the Zetland | 
estate by an arrangement to work the whole of the remain- 
ing minerals. The coal property extends to about 600 
acres. It is said that there are still large unworked areas | 
of both coal and fireclay of good quality. The scheme | 
includes the reopening of old collieries closed down twelve | 
years ago. These collieries will be provided with railway 
facilities which they formerly lacked by the sinking of | 
new shafts adjacent to existing railway lines. Pumping is 
already in progress, but the installation of electrical plant 
is being hurried on and electric pumps will replace the | 
steam pumps in operation at present. It is calculated | 


that the scheme will cost some £100,000 and will eventually 
yive employment to 600 additional workers. 








WALES AND ADJOINID 





+ COUNTIES. 
(From our own Correspondent.) 
Coal Trade Conditions. 


Tuere has been singularly little change in the 
vnditions prevailing in the steam coal trade since 1 wrote 
a week ago. The uncertain international political situation 
still has its effect upon the inquiry, as also has the un- 
steady state of the foreign exchanges. It is frequently 
the case that foreign clients inform their local connec- | 
tions that they prefer to wait in view of the governing 
conditions and in the hope of an improvement in the 
near future. It not surprising, therefore, that the 
xeneral experience is that business is slack, and that values 
ure scarcely maintained. Still, notwithstanding the 
paucity of the demand, collieries are comparatively well 
placed, this being more especially the cage with those 
producing the superior grades. The state of trade is, 
however, shown by the depressing conditions in the 
shipping industry. It is doubtful whether the conditions 
were ever worse than they are now. Comparatively 
speaking, they are worse than they were before the war. 
For instance, in 1914, the rate of freight for West Italy 
was round about 7s. for steamers of 5000 tons. During 
the past week tonnage has been chartered at 8s, 6d 
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|numbers of men for several weeks to come. 
| notable job is that on the s.s. Maindy Grange, which is 


| which, taking into account the extra costs of running 


tonnage, is relatively less than the pre-war value; in 
fact, the rate of 8s. 6d. is a fresh low record for the post, 
war period. How steamers can be run at the, figure 
is somewhat of a mystery, and the most significant point 
about the present conditions is that, despite the fact that 
tonnage is being laid up in increasing quantities, so much 
so that some of the dock authorities decline to allow 
further steamers to enter their docks for the purpose 
of lying up, the market shows no signs of becoming steadier 


| for the moment and rates appear to be as easy as ever. 


Steel: Sheets the Bright Spot. 


Smokeless Fuel. 


made that after sixteen 
years’ research Professor 8. Roy Illingworth, head of 
the Chemistry Department of the South Wales and 
Monmouthshire School of Mines at Treforest, has produced 
a smokeless fuel with a greater heating power than ordin- 
ary coal. It is claimed that it is more suitable for domestic 
purposes, as there is little or no ash, that it may be stored 
outside, as its weather-resisting qualities have been demon 
strated, and what is mos: important is that the adoption 
of low temperature carbonisation of coal would result 
in utilising small coal to the fullest possible extent. Plant 
is to be installed for the purpose of testing the commer- 
cial possibilities of the fuel. According to an interview 
in the South Wales News, experiments have been made 
with all kinds of coal, ranging from coal possessing 45 
per cent. volatile matter to anthracite with 6 per cent. 
It is pointed out that the fuel turned out from the ex 
perimental station has been tried under test conditions 
under a boiler against the best quality of Welsh steam 
coal, and after a 12 hours’ test the fuel obtained by this 
method showed itself to be equal to the coal for steam- 
raising purposes. It has also been used in cupola work 
in smelting metal, and proved to be quite s,tisfactory. 
By the utilisation of small coal which may be washed 
before carbonisation, under proper conditions a uniform 
fuel can be produced which is suitable not only for domestic, 
but for industrial and any other purpose. Dr. Mingworth 
adds that he has experimented with over fifty kinds 
of coal, and in every case the fuel has satisfactorily passed 
the test. 


The announcement 
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Steel and Tin-plate Deal. 


The official announcement is made that the 
Grovesend Steel and Tin-plate Company, Limited, has 
acquired the Dyffryn Steel and Tin-plate Works of Morris- 
ton, the Mardy Tin-plate Works of Gorseinon, and the 
Dynevor Tin-plate Works of Pentyffynon, the *purchase 
price being approximately £600,000. The purchase 
of these three works increases the number of the Grovesend 
Company's steel works to three, with a capacity of 6000 
to 7000 tons per week, its tin-plate mills to fifty-four, 
and its sheet mills to twenty-two, making it the largest 
producer of thin black sheets and tin-plates, combined, 
in this country. The authorised capital of the Grovesend 
Company is £750,000 in shares of £1,-0f which £250,000 
are 6} per cent. preference shares, and £500,000 are ordin 
ary shares. £154,996 of the preference and £424,000 
ordinary have been s.tscribed and ca‘led up. For 
the year ending March last, the company paid a dividend 
of 12} per cent. less tax on the ordinary shares and carried 
forward £109,485. The price at which the above-mentioned 
properties have changed hands reveals the slump which 
has taken place in tin-plate undertakings, since within 
the past four years it is known that the Dyffryn Works 


alone were sold for over three-quarters of a million 
sterling 
Miners’ Wages. 


Miners’ wages for South Wales for the months 
of September and October will be governed by the revenue 
of the industry for the months of May and June, and, 
according to one of the miners’ leaders for this district, 
the Customs figures showed that the selling price of coal 
for the months of May and June, on the average, had 
increased roughly by 2s. 6d. per ton over the selling price 
for the months of March and April. It is, therefore, 
contended that this should give an increase of 12} per 
cent., making, roughly, 40 per cent. on the 1915 standard 
for September and October. As regards employment 
in the South Wales coalfield generally, it is reported this 
week that the number of unemployed is 5057, according 
to the Labour Exchange register. The largest number 
of unemployed in the Western Valleys, including 
Nantyglo, Blaina and Ebbw Vale to Newport. 
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Ship Repairing Industry. 


In spite of the depressed state of the shipping 
industry, it is satisfactory to find that there has been an 
improvement so far as the ship repairing industry of this 
district is concerned, 
have increased, and several of them have been of a sub- 
stantial character, providing employment for considerable 
The most 


described as the largest order which has come to this 
district for some years, and has been secured by Elliot 
and Jeffery, of Cardiff. It is reported that the cost of 
the repairs will run to somewhere near £14,000 or £15,000. 


Docks Equipment. 


Mr. J. H. Vickery, chief dacks manager for 
South Wales, left Southampton on Wednesday with other 
representatives of the Great Western Railway Company 
for the purpose of visiting all the principal Canadian 
and American ports to inspect loading and discharging 
appliances in order to assist the company im effecting 
improvements at South Wales ports and thereby attracting 
shipping. 


Welsh Anthracite for U.S.A. 


The announcement that the City of Boston has 
purchased 15,000 tons of anthracite coal from South Wales 
is confirmed. The business has been secured by Liewellyn, 
Merrett and Price, Limited, of Cardiff, 


' 


Current Business. 


The general inquiry continues to be very quiet, 


jand pficés are sOmewhat irregular except in the case 


of the very best coals, which are fairly steady at round 
about 29s. 6d. to 30s., while second qualities are in the 
neighbourhood of 28s. 6d. to 20s. 6d. Monmouthshire 
coals are fairly comfortable for the time being, as the Italian 
State Railways are taking a moderately substantial quan- 
tity of these coals, owing, it is presumed, to deliveries 
of coal from the Ruhr having been short during the 
past month or so. Dry coals are about as steady as any- 
thing in the market, and range from 29s. to 30s., while 
the better grades of smalls, especially coking descriptions, 
are well maintained. Coke easier and the demand 
for patent fuel keeps quiet. Anthracite coals display 
little alteration, more especially sized qualities, which 
are well booked. 


18 








CATALOGUES. 


A. A. Jones AND Sutpman, Limited, Leicester.Catalogue 
1923 book of small tools. 

D. ANDERSON AND Sox, Limited, Manchester.-—Booklet. 
For house and factory construction. 

Cc. A, Huwtow anp Sons, 71, Southwark-street, 8.E. 1. 
Catalogue. Punching and shearing machines 

EpGarR ALLEN AND Co., Limited, Sheffield.—Catalogue D, 
sixth edition. Steels for motor cars and aircraft. 

HorrMaNN Manvuractvurinc Company, Limited, Chelms- 


ford.—Catalogue. Hoffmann ball and roller bearings 
NaTIOoNAL Borer AND GreNERAL INsURANCE COMPANY, 
Limited, Manchester.— List National fusible plugs 


Limited, Town 
Parsons marine 


Motor COMPANY, 
Brochure. 


PARSONS 
Southampton. 


Quay Works, 


installations. 


JENSON AND NICHOLSON, Limited, Goswell Works, Stratford, 


KE. 15 Booklet Industrial varnishes, japans, enamels, &« 
Eneuisu Evectric Company, Limited, Queen's House, 
Kingsway, W.C. 2.-Publication 414. The Fullagar oil engine 
for land purposes. 
Cooke, Troventon aNnD Simms, Limited, Buckingham 


Works, York.—Publication No, 550. Recent improvement 
the design and construction of British-made surveying instru- 


ments 


in 








LAUNCHES AND TRIAL TRIPS. 


VoLTaire, passenger liner ; built by Workman, Clark and Co., 
to the order of Lamport and Holt, Limited ; dimensions, 526ft. 
by 64ft. 3in. by 43ft. Engines, two sets of quadruple-expansion ; 
constructed by the builders ; launch, August ]4th. 


T.1.C. No. 22, steel serew hopper barge ; built by Palmer's 
Shipbuilding and Iron Company, Limited, to the order of the 
Tyne Improvement Commission ; dirmensions, 175ft. by 32ft. 2in. 
by 14ft. 6in.; to carry 800 tons. Engines, direct-acting surface 
condensing triple-expansicn, pressure 160 lb.; constructed by 
the builders ; launch, August 4th. 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. T. Woor, M.1. Mech. E., M.1.8. Inst., who for many years 
was London manager and a member of the board of directors of 
Alfred Herbert, Limited, asks us to state that he has resigned 
his position with that firm. 


Tre Kerentey Gear Currinc Company, of Fleece Mill 
Keighley, inform us that it has now moved to Aireworth 
Works, Aireworth-road, Keighley, to which it is requested 
that all communications should now be addressed. 


F. Reppaway anp Co., Limited, whose head office is at Pendle- 
ton, Manchester, inform us that they have moved their London 
office from 50/51, Lime-street, E.C. 3, to Bush House, Aldwych. 
Their new telegraphic address is ** Reddaway, Estrand, London, 
and their telephone number City 7774 (two lines). 


We are asked to state that Mr. D. Jenkins, M.Sc. Tech., 


| A.M.I.E.E., has relinquished his position as manager of “(he 


| from 


During the past week or so, orders | 


| New 


Swansea district for Metropolitan-Vickers Electrical Company, 
Limited, end has entered into partnership with Messrs. P. J. 
Plevin and Partners, consulting engineers, 4, Working-street, 
Cardiff. 


Mr. R. E. Harrers.ey asks us to state that he has purchased 
the receiver of United Brassfounders and Engineers. 
Limited, the following (a) The whole of the goodwill of the 
company ; (6) the land, buildings, plants, stocks, and the whole 
of the contents of the works at Halifax and Ormskirk, together 
with certain other assets. 


WE are asked to state that the business of the manufacture 
and supply of the Smith's patented oil-burning installations will 
in the future be in the hands of Swinney Bros., Limited, cf the 
Wansbeck lronworks, Morpeth; Smith’s Dock Company, 
Limited, having granted that firm the licence as sole authonsed 
manufacturers under patents held by them. The change is in 
reality a very slight one, for we understand that Swinney 
Brothers have done most of the actual manufacture in the past 
for Smith's Dock Company, 








InstiruTe oF British FourpryMeN.—A special meeting of 
the Lancashire Branch of the Institute of British Foundrymen 
will be held in the College of Technology, Manchester, on 
Saturday, September Ist, at4p.m. An address on “‘ American 
Foundry Practice ” will be given by Dr. Richard Moldenke, of 
Jersey. This one of the few addresses which Dr. 
Moldenke will deliver during his coming visit to Europe. He 
is one of the best known foundrymen in the world and is 
responsible for much of the progress that the foundry industry 
has made in recent years. e is particularly anxious that his 
address shall be followed by a full discussion and he is desirous 
that members shall question him fully upen his address and 
upon associated subjects. On Monday, September 3rd, the 
party of members of the American Foundrymen’s Association, 
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| which is about to visit Europe, will visit the works of the 


| party im its tour of the works. 


Metropolitan-Vickers:Company, Limited, Trafford Park, Man- 
chester, by invitation of the company. The Metropolitan- 
Vickers Company extends an invitation to members of the 
Lancashire Branch of the British Institute to accompany the 
Members will meet at th 
This visit is confined to members only, 


| works at 2.20 p.m. 


ad 
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TRON ORE. 
N.W. Coast— 
Native 26;- 
(1) Spanish .. 24/- 
(1) N. African 24/- 
N.E. Coast— 
Native ° —_ 
Foreign (c.i.f.) 23/- 
PIG IRON. 
Home. Export. 
£s. d. £ a. d. 
(2) Scortanp— 
Hematite. . S Vv Ge — 
No. 1 Foundry 8 ore. _ 
No, 3 Foundry § 26. — 
N.E. Coast— 
Hematite Mixed Nos. 418 Oo. 418 0 
No. 1 419 0. 419 0 
Cleveland— 
No. 1 ~~) ws 5 7 6 
Silicious Iron . . Ss we i 
No. 3 G.M.B. . § 236. 6 2 6 
No. 4 Foundry 417 6. 417 6 
No. 4 Forge 416 0. 416 0 
Mottled .. — ait 
White — = 
MipLanps— 
(3) Staffs.— 
All-mine (Cold Blast) .. 13 0 0. 
North Staffs. Forge* .. — — 
” ” Foundry .. 5 0 0. 
(3) Northampton— 
Foundry No. 3 415 0. 
v Forge 6\:8.Os - 
(3) Derbyshire— 
No. 3 Foundry 412 6to415 0 
Forge 45 0 
(3) Lincolnshire— 
Basic ee 56 56 0. _ 
Foundry .. 415 0. 
Forge 415 0. — 
4) N.W. Coast— 
N. Lanes and Cuin.— 
Hematite Mixed Nos. .. 510 0. - 
MANUFACTURED IRON. 
Home. Export. 
£ « d. £ «6. d. 
ScorLanpD— 
Crown Bars Py —_— 
Best — on 
N.E. Coast— 
Crown Bars - 1200. _ 
Tees mee. — 
Laxcs.— 
Crown Bars .. - Bee. — 
Second Quality Bars »o( 88 B@: Ou _ 
Hoops . - wees. 14 15 0 
8. Yorss.— 
Crown Bars 1210 0. — 
Best ,, 1310 O. —_ 
Hoops 1510 0. a 
MrpLanpDs— 
Crown Bars .. . 12 0 Otol2 10 0 
Marked Bars (Stafts.) 34.90. .8. cvinde — 
Nut and Bolt Bars 1017 6toll © 0 
Gas Tube Strip 12 10 Oto12 12 6 
STEEL. 
(6) Home. (7) Export. 
£ s. d. £ «6. d. 
(5) Scortann— 
Boiler Plates .. 0 4B. OO _ 
Ship Plates, jin. andup 10 0 @.. —_ 
Sections .. . -- 915 0 — 
Steel Sheets, */,,in. to din. 12 10 0 _ 
Sheets (Gal. Cor. 24 B.G.) — 18 17 6 


(1) Delivered. 





STEEL (continued). 
N.E, Coast— Home. Export. 
£eadeted& £& ad. 
ey 7... com w @ — 
bee 6. is dais 1 BOO - 
Boiler Plates . . MOO. -- 
mee ah de. 0 Cares - 
Heavy Rails .. .. .. 910 0. 

| Fish-plates .. ~ Se, — 
Channels er Pay eT 
Hard Billets .. niane GiB. - 
Soft Billets .. .. .. 9 00. - 

N.W. Coast— 

Barrow— 

Heavy Raila .. .. .. 910 Of.. .. _ 
Sa aee Fee ~ 
A es Noes warner “Gites — 

MANCHESTER— 

Bars (Round) .. .. 1010 Otoll 0 0 

| » (others) .. -- 10 0 Otold 2 6 
Hoops (Best).. .. ..15 6 O.. .. 15 0 0 

» (Soft Steel) ——~ FF eae 13 10 0 
Plates Sur ‘descend Dee See 4.6 
» (Lanes. Boiler) .. 13 10 0. — 

SHEVFIELD— 

Siemens Acid Billets .. 12 10 0. _ 
Bessemer Billets .- we a fe 

Herd Basic .. .. .. 10 5&6 O. — 
Intermediate Basic = i — 
Soft Basic ee tie ot Oe Baw — 
Hoops .. .. «. 12168 Otol3 5 0 
Soft Wire Rods o « BST Os _ 

MIpLanDs— 

Small Rolled Bars... 915 Otold 0 0 

| Billets and Sheet-bars .. 715 Oto 8 5 @ 

Gas Tube Strip -- 1010 Otoll @ 0 
Sheets (20 W.G.) .. .. 11 10 Otol2 0 0 
Galv. Sheets, f.o.b. L’pool 18 10 Oto19 0 0 
Gea i nk ce et OBB Oe - 
Joists 916 ©... .. a 
Sea. xa a Ce CP ere. Se — 
Bridge and Tank Plates 10 5 Otol0 10 0 








NON-FERROUS METALS. 


SwansEa— 
Tin-plates, L.C., 20 by 14 23014 
| Block Tin (cash) 187 0 0 
o (three months) 188 0 06 
Copper (cash) 4 $465 0 
» (three months) .. 65 0 0 
Spanish Lead (cash) ny 2a 2 6 
os (three months) a.26 
Spelter (cash) oe 33.7 6 
» (three months) . 33.0 «0 
MancuEsTER— 
Copper, Best Selected Ingots 68 0 0 
o Electrolytic . 71 00 
o Strong Sheets .. 8 0 0 
% Loco. Tubes oih 
Brass Loco. Tubes. . 010 
» Condenser ® 8 2 
Lead, English 25 12 6 
»  Foreign.. 265 «OO 
FERRO ALLOYS. 
(All prices now nominal.) 
Tungsten Metal Powder .. 1/11 per lb. 
Ferro Tungsten... .. .-- 1/54 per tb. 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c.to6p.c.carbon £23 0 0 10/6 
- 6p.c.to8p.c. ,, £21 0 90 8/- 
= 8p.c.toldp.c. , £20 0 0 8/- 
ie Specially Refined 
» Max. 2p.c. carbon . £0 0 6 18)- 
a" ee, . .. £0 0 0 21/- 
0 wo Ops embon . £70 0 0 22/6 
- carbon free 1/6 per Ib. 
Metallic Chromium -- 4/6 per Ib. 
Ferro Manganese (per ton) . £18 for home, 
£20 for export 
» Silicon, 45 p.c. to 50 p.c. . £12 10 0 scale 5/- per 
unit 
_ oe, a Ba « - £20 10 0 scale 6/- per 
upit 
» Vanadium 16/9 per Ib. 
» Molybdentm .. .. 9/6 per Ib. 
» Titanium (carbon aay, -» Ifl per Ib. 
Nickel (per ton) . £130 
Cobalt oc). sa: c0 m0 -» 4123{- per bb. 
Aluminium (per ton). . . £82 to £100 


(British Official.) 





| 
| 





Current Prices for Metals and Fuels. 






FUELS. 
SCOTLAND. Export 
LaNARKSAIRE— 

(f.0.b. Glasgow }—Steam 18/3 
” ” Kil .. 19/6 
° se Splint 19/- to 22/-. 

Trebies 23/6 
Doubles 22/6 
” . Singles 21/6 
| AYRserre— 

(f.0.b. Ports}—Steaw 18/3 

a a Splint 19/- 
* a Trebles . 23/6 
Frresaire— 
(f.0.b. Methil or Burnt- 
island )}—Steam 19/3 to 21/9 

Screened mrenanitne 28/- 

Trebles .. .. ° 24/6 

Doubles .. 23/- 

Singles 22/- 

Lorutans— 

(t.0.b. Leith)—Best Steam .. 19/9 
Secondary Steam 18/- 
Trebles ait) ee 24/6 
Doubles 23/- 
Singles 22/- 

ENGLAND. 
(8) N.W. Coast— 

Steams .. 31/6 

Household 46/8 to 57/6 

Coke » 46/- 

NORTHUMBERLAND — 

Best Steams .. 22/6 to 23/6 

Second Steams 20/6 to 22/- 

Steam Smalls 15/6 to 17/- 

Unscreened 20/6 

Household 265/- to 

Durgam— 

Best Gas 24/- to 24/6 

Second . 20/- to 22/6 

Household . 25/- to 28/- 

Foundry Coke -- ++ 6O0j- to 62/6 

| SuRFFIELp Inland, 

Best Hand-picked Branch 30/6 to 32/6 a= 

Barnsley Best Silkstone 26/6 to 28/- 

Derbyshire Best Brights 25/- to 27/- _ 

2 » House : 22/6 to 23/6 _— 
- » Large Nuts 20/- to 21/6 
eo Small ,, 15/- to 16/- 

Yorkshire Hards 21/- to 23;- — 

Derbyshire _,, 20/- to 22/- 

Rough Slacks 11/6 to 13/6 

Nutty ,, 10/-tolZ/-  — 

Cee eee ee 7/- to 9/- — 

Blast-furnace Coke (Inland). . oo ce 688 j- to 86 

* » (Export) f.o.b. 44/6to 46/- 
Cargpirr— (9) SOUTH WALES 
Steam Coals : 

Second ,, oo ae nme nae .eailion? Ga 

Best Dry Large .. 29)- to 30/- 

Ordinary Dry Large .-. 27/- to 28,6 

Best Black Vein Large ae ae 28/60 29 

Western Valley ,, e . «se « 27/6to 28j6 

Best Eastern Valley Large .. os se . ee 

Ordinary a pl repre -  25/- to 27/- 

Best Steam Smalls Pera 

Ordinary , cape reporter: 8 E 

Washed Nuts ‘ 30/- to 32/4 

No. 3 Rhondda Large . 30/- to 32/- 
% ob Smalls 26/- to 26/- 

No. 2 =" Large .. 23/- to 24;- 
a - Through 18/6 to 20/6 
an Es Smalls 15/- to 16;- 

Coke (export) 50/- to 55;/- 

Patent Fuel .. .. 31/- to 33/- 

Pitwood (ex ship) .. 32/6 to 33/6 

Swansta— 

Anthracite Coals : 
Best Big Vein — 50;- to 52/6 
Seconds .. .. 42/6 to 45/- 
Red Vein. . i 32/6 to 35/ 
Machine-made Cobbies 62/6 to 65/- 
Nuts. . 62/6 to 65/- 
Beans 45/- to 47/6 
“ras 27/6 
Breaker Duff .. 12/6 to 13/- 
Reubbly Culm 15/- to 16/- 

Steam Coais : 
Large... 25/- to 26;- 
Seconds .. 20/- to 22/- 
Smalls .. . 14/- to 16/- 
Cargo Through 20/- to 22/6 








——————e — 





(2) Net Makers’ works. 

(6) Home Pricee—AH delivered Glasgow Station. Boiler Plates 10/- extra delivered England. 
(8) Except where otherwise indicated, coals are per ton st pit for inland and f.o.b. for export, and coke is per top on rail at ovens and f.0.b. for export. 
* Quotations extremely high and nominal. 





(8) At furnaces. 





(4) Delivered Sheftieid. 


t Latest quotations available. 


(5) Glasgow, Lanarkshire and Ayrshire 


(7) Export Pricee—t.o.b. Glaagow. 


(9) Per ton f.0.8, 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


Light Aeroplanes. 


Txe practice of holding meetings at fixed dates 
for the experimental flying of — and small aeroplanes 
has proved so unsatisfactory that it is hoped in the future 
to arrange permanent grounds on which tests can be carried 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are pri in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies o, i fications be obtdined at the Patent Office, 
Sale Branch 25, South von buildings, Ch y-lane, ‘C., 
at 1s, \. 








out at the convenience of those desiring to make official 

tests of new apparatus. Great ho were centred in | 
the meeting at Vauville, near Cherbourg, where it was | 
stated that the bay, with hills sloping away from the sea, | 
ensured steady upward wind currents particularly favour- | 
able to experiments of this kind. Unfortunately, during | 
the first two weeks there was a continuous calm that pre- | 
vented any of the machines from being tested, but towards 

the end conditions improved sufficiently to permit of a 

number of trials being held, although many intending 

competitors had given up all hope of doing anything 

at Vauville. While the idea of the trials originally was | 
to evolve types of gliders which would allow of their | 
being mancwuvred in the wind without motive power, | 
the experience being acquired tends to show that gliders | 
at present have too many limitations to give them any | 
practical value. Their real interest lies in the discovery | 
of new formule of plane design, and a few such planes were 
present at Vauville, but up to the present it cannot be | 
said that the results have been at all encouraging. It | 
is quite possible that something may be done before the | 
meeting closes to show that a certain advance has been | 
made in the designing of gliders pure and sim; Never- | 
theless, it would appear that little is to be gained by the | 
building of very light apparatus depending solely on manual | 
control. The only satisfactory results have been obtained 
with refinements of existing types of planes to which | 
small engines may be fitted, and this represents a departure | 
which is likely to be followed by an important develop- | 
ment of economical flight in the future. As at some of the | 
previous meetings, the outstanding feature was the per- | 
formance of the Dewoitine monoplane, which owes its 
success to the curvature of the thick section plane whereby 
a sharp gliding angle is obtained at the same time that 
it offers a certain longitudinal stability. Some remarkable 
flights were accomplished with two of these machines, | 
the larger one being fitted with a three-cylinder radial | 
Salmson engine of about 12 horse-power. Unfortunately, | 
many inventors of motor gliders regard lightness as a| 
first essential and reduce their factor of safety to a dan- | 
gerous limit, with the result that an accident is almost | 
certain to have serious consequences, as was the case | 


with one of the new monoplanes which fell on the cliff | 
and killed the pilot. 


Airships. 

There seems to be a tendency in this country 
to abandon the reserved attitude that has been maintained 
for so long a time towards the airship. Except for limited 
purposes official opinion was opposed to the expenditure 
of money upon dirigible balloons, and even the surrendered 
German airships were neglected ; but of late the value | 
of the balloon has been insisted upon more particularly 
in connection with the opening up of the route between 
France and North Africa. The policy at present is to 
realise a combination of airships, aeroplanes and fast 
cruisers which will keep the route o against enemy 
attack. Of the airships surrende by the Germans 
the only two that have been equipped are the Méditerran ‘e 
(formerly the Nordstern) and the Dixmude, which are | 
both near Toulon. It was supposed that all idea of utilising 
them had been abandoned, but recently both airships | 
went on trial cruises, one for a flight of 25 hours and | 
the other from Toulon to Algiers and back. Further | 
activity is also observable in the smaller non-rigid types | 
of airships, and it is evident that the balloon is still re- | 
garded as capable of rendering good service. r | 


New Cruiser Type. 
The same policy of keeping open the Mediter- | 

ranean route is also partly responsible for the new type 
of fast unprotected cruiser, of which three are being built 
under the names of the Duguay-Trouin, La Motte-Piquet 
and Primauguet. The first was launched at Brest last | 
week. It was also the first vessel launched under the | 
new naval programme. Work was started upon it exactly 
& year ago, and the Minister of Marine was able to point 
to this a8 a proof of the rapidity with which ships can 
be constructed in the arsenals. The propaganda in favour 
of transferring the construction of war vessels from the 
arsenals to private shipyards has, a ntly, produced 
a good effect. The Duguay-Trouin, like her sister ships, 
has a displacement of 8000 tons, and the latest published 
figures of her dimensions are length 175 m., beam 17.20 m., 
and draught 5.30m. She will have four propellers 
driven by geared turbines. There will be eight oil-fired 
generators, and the power developed will be 100,000 
horse-power. The is to be 34 knots. The armament 
will consist of eight quick-firing guns of 155 mm., placed | 
in pairs in armoured turrets, four anti-aircraft guns and 
| 
| 


four torpedo tubes of 550 mm. 
Oil Research. 

Notwithstanding the poor results obtained in 
this country in boring for oil, the Government is encourag- | 
ing research, especially in the south-west of France, | 
where everything points to the existence of oil, although | 
the quantities found so far have been very small. More 
hope is centred in North Africa, and many concessions 
have been ted to companies in Algeria and Tunis, 
where sufficient oil is being found to encourage enterprise. 
Nevertheless, geologists, while admitting that there is 
plenty of oil in the vast bituminous rock formations, 
are generally doubtful as to the possibility of building 
up @ large oil industry in North Africa. The outlook 
“ppears much more encouraging in Madagascar. At 
present operations are being carried on in a vast oil-bear- 
ing territory nearly 800 miles long, and the Government 
has sent an expert to investigate these resources. In 
& word, the whole of the home and colonial territory is 
being carefully surveyed to ascertain if the country can 





rely on home supplies of oil fuel. 





The date first given is the date o, > ~yr ion ; the second date, 
et te anh te tegen, ae of the acceptance of the 
complete Speci fication. 


INTERNAL COMBUSTION ENGINES. 


200,704. July 17th, 1922.—Sitorrep Crossnzap ENGINEs, 
H. Briggs, Hasbrouck Heights, Bergen, New Jersey. 
This invention relates to internal combustion engines of the 
type in which movement of the piston is conveyed to the crank 
shaft through the intermediary of @ slotted block in which one 
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part of the slot is concentric with the movement of the crank 
pin 80 as to cause the piston to dwell for a short period at the 
top of its stroke. The construction is obvious in the drawings, 
which show the piston at the two extremes of its stroke.—J uly 
19th, 1923. 
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DYNAMOS AND MOTORS. 


200,671. June 14th, 1922.—-IMPROVEMENTS RELATING TO 
4 Bruss Hotpers ror DyNaMoO-ELECTRIC Macutnes, Harry 


215 
cell is ided with a cup-shaped cap or cover A, which is fitted 
over top of the cell in such a way that it protects the ter- 


minals and the filling plug and keeps these parts clean when the 
cell is stored. The cap is made of any suitable waterproof 
material. The inside of the cap has a line B, and when the 
cap is inverted and filled up to this line with water the amount 
of water is the correct amount to render the cell active. The 
water can then be poured from the through the filling hole 
into the cell and the cap can then be thrown away. The line B 
is formed by folding over to the inside of the cap a portion © 
of the outer covering material or fabric of the cap A.—July 12th, 
1923. 


TELEGRAPHS AND TELEPHONES. 


176,803. March 10th, 1922.—ImPprovemeNnTS IN ANTENNA 
Systems ror Wireless SiGNaLiinc, Gesellschaft Fir 
Drahtlose Telegraphie m.b.H., of 9, Tempelhofer Ufer, 
Berlin. 

This invention relates to an antenna system in which the earth 
connection or counterpoise is divided into independent portions 
projecting beyond the aerial and each portion is connected to the 
transmitier by means of a metallic lead which is capable of 
carrying the current co; ding to the electric charge of the 
corresponding portion of antenna. Each of the portions F 
of the earth connection or counterpoise is connected directly 
by a metallic conductor W with the transmitter. The current 
from each portion therefore does not flow through earth as in 
the old arrangements, and each portion and conductor only 
carries the current coming to them from the corresponding portion 
of the antenna. The antenna A is formed of a network of wires 
which may be as the equivalent of a disc. The earth 
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connection or counterpoise has a greater diameter than the 
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dise A, so that the electric field of the antenna is screened as 
far as possible from the earth. If the antenna is divided into 
the same number of portions as the earth system or counterpoise 
then e&ch portion of the antenna is connected to the tranemitter 
by a lead V. If the antenna is not actuslly divided, separe*e 
leads V are unnecessary. ‘Tbe distribution of the current along 
a di M N of the upper surface is shown by the curve D. 





Lucas and Oliver Lucas, of Great King-street, Bir gh 
The improved brush holder described in this specification is 
intended for dynamos as used in motor cars. The main advantage 
claimed for the gear is simplicity, and it can easily be removed 
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from the machine. A flat bar A of insulating material has a 
pair ofarms B hinged to its lower side. Each arm may be con- | 
structed by pressing or bending @ metal strip to a channel or 
other hollow section and the free end is shaped to form a socket 
for the reception of a carbon or other brush D. The are 
held in the operating position by means of springs E.—July 19th, 
1923. 


BATTERIES AND ACCUMULATORS. 
200,575. April 12th, 1922?.—IMPROVEMENTS IN AND RELATING 
To GALVANIc Batrertgs, The Fuller United Electric Works, 


Limited, Grove-road, Chadwell Heath, Essex. 
This invention relates more particularly to galvanic batteries 
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of the “inert” type, which require the addition of water to 
render the cell active. Ordinary cells of this type, it is explained, 
suffer from the defect that it is difficult for the user to determine 





the quantity of water required. According to the invention the 


The greatest current density for this and for any other diameter 
then lies upon a circular line 8. The most direct equalisation 
with the shortest path for the current within the sector is when 
the lines V are led to points in each sector which lie on this 
circle 8. A more elaborate description of the theory underlying 
the invention, the specification states, is to be found in “ The 
Year Book of Wireless Telegraphy and Telephony " for 1922.— 
July 10th, 1923. 


200,645. May 17th, 1922.—-ImPROVEMENTS IN OR RELATING 
vo Wreetess Systems anp Apparatus, Robert Taylor 
Smith and Reginald Cecil Bookless, of the Royal Aircraft 
Establishment, South Farnborough, Hampshire. 

According to this invention a wireless transmitting or receiving 
arrangement having a three-electrode valve is provided with a 
veriable coupling and variable inductance device so that the 
coupling of the valve to the aerial and the inductance can be 
varied simultaneously by a single operating device. Tbe inven- 
tion also relates to an improved construction of variable coupling 
and variable inductance. In the upper diagram the three-clec- 
trode valve acts as a generator and supplies energy to an oscillat- 
ing circuit consisting of inductances A and B and a capacity C. 
The inductances, which are connected in series, are arranged so 
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that they can be displaced with regard to each other and so 
thet inductance of the two coils can be varied together. An 
inductance D forms the usual reaction coil of the valve. The 
coupling between the reaction coil D and the inductance formed 
by the coils A and B is varied simultaneously with the adjast - 
ment of the coils A and B. This is done by means of a special 
apparatus which is described in the specification. The lower 
diagram shows 4 similar arrangement applied to a receiving 
circuit. The capacity of the aerial is represented by the con- 
denser E connected across the coils F and G, the anode filament 
circuit of the valve being coupled to the coils F and G by means 
of the coil H. Simultaneous variation of the coupling of the 
inductance of the coils F and G is effected by a single operation. 
—July 19th, 1923. 


TRANSMISSION OF POWER. 


200,213. April 10th, 1922.—Grear Wueet Teets, W. 
Liewellin, 15, King-square, Bristol. 
The object of this invention is to provide a gear wheel having 


M. 
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all the advantages of the double helical form of goar but much 
less expensive to produce and the teeth of which can be generated 
and can be readily ground true by suitable abrasive wheels after 


hardening or where great accuracy is required. 


than at the edges. 


form of cutting teeth formed by preference on the flat surface 


or crown of a dise, the profile of the cutter teeth being such that 
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they would be small enough at the points to produce the teeth 
at the edges of the wheel and sufficiently deep te produce the 
teeth at the centre of the wheel. ‘The cutter is set up in such a 
way that the centre line of the arbor carrying the cutter is at an 
angle which causes the cutter to cut deeper in the centre of the 
blank than at the sides and compensates fo1 the variations in the 
pitch of the teeth at the edges and centre of the gear. When 
set as required the blank is caused to move across the cutter or 
vice versd, and at the same time to roll in order to generate the 
required form of profile to the teeth in the same manner as is 
done in producing gear teeth by planing with a rack form of 
eutter.—July l0th, 1923. 


PUMPING AND BLOWING MACHINERY. 


200,769. January 9th, 1923.—Disc Vatves, R. Boby, Limited, 
St. Andrew's Works, Bury St. Edmunds ; and M. Jennings. 
This invention rélates to improvements in valve plates for 
suction pumps, air pumps and like apparatus, and to plates of 
the kind comprising a perforated metal core or plate completely 
embedded in a covering of india-rubber or the like. Such plates 
are usually formed with a central orifice surrounded on one face 
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hy an annular groove or depression for cushioning the plate when 
it strikes against a guard and for holding a spring. According 
to the present invention the plate is reversible, annular grooves 
or depressions surrounding the centrat orifice being formed on 
hoth sides of the plate. The metallic core or plate is also formed 
with serrated edges to assist in holding the rubber covering 
in which the core or plate is embedded.—July 19th, 1923. 


CRANES AND CONVEYORS. 


200,771. January 12th, 1923.—Cuatn Hoists, K. O. Leon, 115 
Great Portland-street, London, W. 1. 

Tn this hoist the hand chain wheel A is screwed on to its shaft B. 

At the other end of this shaft there is keyed a ratchet whee! C 

and a clutch D. The hoisting worm E is formed on a sleeve 

loose on B and carries the other half of the cluteh D, In hoisting 
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the weight of the load keeps t he two parts of the clutch in engage- 
ment and the shaft B and worm E rotate as one. At the top of 
the lift the ratchet holds the load, but it can be lowered by pulling 
hack on the chain wheel, as the latter then screws back on its 
shaft Band releases the clutch, so that the worm can rotate.— 
July 19th, 1923. 





The spaces 
between the teeth are made deeper at the centre of the wheel 
than at the sides, thus producing a curved or concave bottom 
to the teeth, and in order to get the greatest possible bearing 
surface the top of the tooth is made of convex outline, the result 
being that the teeth are curvilinear both in their path across the 
face of the gear and as regards the height, or, in other words, the 
addendum and dedendum are greater at the centre of the tooth 
The generating cutter has an involute rack 





200,410. September 18th, 1922.—Grass, 8. H. Priestman, 212, | 200,599. 
Vietoria-avemm, Hull; and 8. Prince, 12, Swanland-road, | 
Hessle. | 

This is a single-rope grab and its operation depends upon the The principal objects of this invention are to reduce the cost 
eatch hook A, which is loosely mounted on the pin B and acts | of the production of glass and to devise a simple and inexpensive 
in conjunction with the tumbler C and lever D. The operating | structure which will apply the maximum amount of heat direct|y 

of this device is as follows :—Assuming the grab to be loaded to glass pots to obtain thorough liquefaction of the glass with a 

and its jaws closed, it is hoisted by winding up the — until the | minimum expenditure of heat units. The glass pots A are 

hook A glides over the suspended ring E. Immediately after this | arranged in groups within an enclosing wall B. In the floor, 
the rope is slackened again, the first consequence of which is 

that the weight of the grab is transferred from the rope to the | 

hook A and the suspended ring, the pin B on the crosshead then | 


April 19th, 1922._-ImMpROVEMENTS IN ELECTRICALLy 
HeavTep Grass Furnaces, Allan and Granel, of Oshawa, 
Ontario, Canada. 





bearing against the bottom of the slot in the hook, while the | 


tumbler C is raised or cocked as shown. This allows the rear enc 
T of the double-armed lever D to fall until it rests upon the 
flange of the rope barrel F. 
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load. By the time that the jaws of the grab are fully open the 
rear end T of the double-armed lever falls into the notch W in 
the flange of the rope barrel, when the forward end U of the 
double-armed lever is bearing under and ready to support the 
tumbler C in the raised position. Upon tightening the hoisting 


rope again the barrel F is prevented from turning by the ergage- | 


ment of the lever arm T with the notch. A slight further 
tightening of the rope now lifts the grab relatively to the sus- 
pended ring and the hook A falls clear of the ring. The grab is 
now free to be lowered by the rope, while its barrel F is still held 
from rotation by the lever arm The grab is lowered until it 
rests upon the material to be lifted, when the hoisting rope is 
slackened, the lever arm T is released from the notch W, the 
tumbler C falls to its inclined position, and the hook A is re- 
erected ready for engaging with the suspended ring when the 
grab is lifted again.—July 12th, 1923. 


TRAMWAYS AND RAILWAYS. 


200,765. December 7th, 1922.—Burrers, W. Gatwood, The 
Steel Railway Journal Box Company, Limited, Pendleton, 
near Manchester; and G. H. Willans, 19, Alexandra-road, 
Gloucester. 

The object of the inventors is to provide a casing for spring 
buffers. It is made of steel stampings, but nevertheless is of such 

a form that it can be interchanged with the ordinary cast iron 
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case without it being necessary to use packing pieces. The 
illustrations show two of several alternative methods for pro 
viding the requisite chickness of metal at the important places. 
July 19th, 1923, 


MISCELLANEOUS. 


200,756. November 13th, 1922.—ConrTror or SprInkier 
INSTALLATIONS, G. L. Mills, Stoneycroft, Whitefield, Lanes.; 
and 8. E. Mills, Park Cottage, Whitefield. 

This controller is intended to supply steam to the pump of a 
sprinkler installation if the water pressure falls below a pre- 
determined limit. A is the main steam pipe and B the inlet to 
the pump, which is controlled by the valve C, The diaphragm D 
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When the 
the position of the diaphragm is such that the valve E is shut 


is subject to the water pressure. yressure is normal 
and F is open. Steam supplied to the box G then finds its way 
up the passage H behind the piston J and closes the steam valve | 
C. If the water pressure falls, F is shut and E is opened to atmos- | 
phere at K, so that the steam pressure opens the valve C and | 
starts the pump.—/uly 19th, 1923. | 


Further paying out of the hoisting 
rope then allows the jaws of the grab to open for discharging the 
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channels C extend along the sides of the pots, and the channe|s 
are filled with granulated carbon. At the ends of these chanue!, 
there are electrodes D, which extend downwards through thx 
top of the furnace and are embedded in the carbon. By means 
of these electrodes electric current is made to flow through t! 
carbon beds and the carbon is heated to a high state of inca: 
descence.—J uly 19th, 1923. 


200,743. September 29th, 1922. Syrnons, H. H. Zeal, 82, 
Turnmill-street, London, E.C. 1; and V. L. Hatrick, 70, 
St. John’s-street, London, E.C. 1. 

This ingenious invention is put forward primanly for medical 
purposes, but might find a variety of other applications. Outsice 
the shorter leg A of the syphon there is arranged a larger piec 
of tube B. The opening C into the annular space is sraaller than 
the bore of A, while a smal! hole is made in A at D. When the 
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syphon is immersed, liquid immediately rises in the short leg A 
to the water level. Liquid also enters the annular space, by wa) 
of the hole C, but more slowly. The air in the annular space 
is compressed and escapes into the short leg A by the hole D. 
The air, in rising, earries the liquid over the top of the syphon, 
which then starts operating normally. July 19th, 1923. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary informatio’ 
should reach this office on, or before, the morning of the Wednesday 
of the week pr ing the tings. In all cases the TIuR and 
PLACE at which the meeting is to be held should be clearly stated. 








SATURDAY, AUGUST 26ru. 


INSTITUTION OF MUNICIPAL AND CouNTY ENGINEERS. 
Wales District meeting at Prestatyn. 10.45 a.m. 


FRIDAY, AUGUST 3lst, TO SATURDAY, 
SEPTEMBER 22np. 


Shipping and Engineering Exhibition at Olympia. 
SATURDAY, SEPTEMBER Isr. 


INSTITUTION OF MUNICIPAL AND CounTY ENGINneERsS.—South 
Western District meeting to be held at Plymouth. 2.15 p.m. 


SATURDAY TO SATURDAY, SEPTEMBER Ist TO 81x. 


InsTITUTION oF Navat Aroatrects.—Summer Meeting in 
Holland. 


MONDAY TO THURSDAY, SEPTEMBER 10ra TO 13rn. 
InsTITUTE oF MetaLs.—Autump Meeting at Manchester. 


WEDNESDAY TO WEDNESDAY, SEPTEMBER 12rxn TO 
19TH. 


North 


Britise AssociaTIon. 
MONDAY AND TUESDAY, SEPTEMBER lira AND 18r#. 


TRON AND Steet InstrTuTe.—Autumn meeting at Milan. 


MONDAY, SEPTEMBER i7rs, TO WEDNESDAY, 
OCTOBER 3nrp. 


National Gas Exhibition at Bingley Hall, Birmingham. 


Meeting at Liverpool. 
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